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ABSIBICT ' V * V ' 

Expected to help aeet the need for trained operators 
in aetalvorking and suitable for use in the adult education programs 
o£ school districts,* in manpover development, and traiiiing programs, 
and in secondary schools, this guide consists of four sections: 
Introduction, General Job Content, Shop Projects, and OraWings for 
the Projects. General Job Content .lists the content outline in the 
left column and teaching ppints and techniques in the right-^colqmn. 
The 16 names of shop projects and drawings for the projects include 
Multi-Diameter Shaft,. Ball P'een Hammer, Die irench. Fly Tool F^ce 
Cutter, Self-Centering ?ise. Close Quarter," Hacksaw, Bench ¥ise, 
Latjie Dieholder, Eccentric Test Shaft, Tap 6rench, Microm<9ter Boring 
Head, Surface Gage, Arbor Press, Lathe Mandrel, Lathe Center and 
Morse Taper, and Grinding ?ise. Sixteen job sheets for the ^op^ 
projects are included. The top^ section of each jo% sheet iQcludes \ 
operator's job title, project name, time needed, and relatied drawing 
number, performance objectives, operations, equipment, and materials ^ 
needed. The bottom section of the job sheet- h^s .two coliimns— the >^t 
column lists the procedure and the right colamn lists the Cechnigue^ 
and related information. <HD) 
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♦ * Documents acguired by EfilO include many informal unpubiashed *^ ♦ 

♦ materials not available from olbher sources. EfilC^ makes every effort 

♦ to obtiain tiie best copy available. Nevertheless, it:ems of marginal 

♦ tepro^cibilijty^ar^ often encountered and^^^tlils affects the quality 
♦of the microfiche' and hardcopy reproductions ESIC^mak^ available 

♦ vidt the EBIC Document fieproduction Service (EDSS) . EDBS is not 

♦ responsible for tbtfe quality of the original document. Beprod fictions; *^ 

♦ supplied by EDBS are the best'^hat can be made from 1>he original. ♦ 
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The Engine Lathe^Operator course contained in this book is intended to \ 
help ^il^^the need for men trained to opierate machine tools. The back- 
grounds of those who enter .the course will very likely cover a broad range 
of qualifications, but it is likely that many men with little education or 
experience will be included. -Completion of this courVe lalbne, obviously 
will not make anyone a full-ffedged machinist. 

% \ ' - ' 

This course is the first to be published in^hat we hop^ will be a 
series of instructor's guides in the Single-To<^ Skills Program. Although 
written ^primarily as an adult course it is als/quite suitable-vfor use at 
the secondary school level. It was' produced /s a joint project of the two 
curriculum bureaus named on the title^age,^^ 

- * The Single-Tool Skills Program is one of the programs ^n a broad plan 
covering machine 4ndustries otcupations. The original plan was conceived 
by Robert S. Hunter, former associate in the BUreau of Trade and Technical 
. Education. A number of teachers were involved im the overall planning for 
machine industries occupations^ and also wrote material for the course 
guides. They are: Elek D. Csont, Seneca. Vocational High School, Buffllo;' 
Jack Grossman, Alexander Hamilton High School,' Brooklyn; Alfred Kagah, 
Sewanhaka High School, Floral Park; Gilbert Pultz, Jefferson Vocatiofxal and 
Techn4.cal Center, Watertown; William G. Stewart, North Senior^ High School, 
Binghaijiton; William P. Tiedemann, Central , Technical High School, Syracuse; . 
and Joseph Waldinsperger, College of CAntinuing ^Education, Rochester Insti- • 
tute of Technology, Rochester.* . ®^ 

■ . ' \ ^ ' ^ . ^ , "\ 

Other members of the State Education Department took part in the over- 
all planning, and in th,e further detailed pl^ai^ning 'which resulted in the 
production of this/publication. They are E. Noah Gould, associate in the 
Bureau' of Continuing Curriculum; G. Earl Hay, supervisor in th*e Bureau of * 
S'econdary tjUrriculum; and Edward Shattuck and Charles A. Stebbins, both 
associates^ in the Bureau of Trade and Technical Education. t 

Messrs. Kagan, Pultz, Stewart, .Tifedemaiin, and Waldinsperger wrote the 
Engine Lathe Operator course contained in this booklet. Mr. Gould directly 
supervised the wf iting and edited the m^inuscript. 

' HERBERT BOTHAMLEY. Chief s 

Bureau of jContinuing Education 
^'Curriculum B^isbelopment ' 
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Th- / • ' 

. Engine Lathe Operator course is expeoted to help meet the need 

for ^^ined operators in metalworking. The course is suitable for ,use in 

the ^*Alt education programs of school districts, in Nfanpower Development 

I and ^^inir^g programs, and in secondary schools, 

who completes this course successfully will be qualified for 
an ^^^y^ level job as operator of an engine lathe. After completing the 
c^^^f^, Some students may go on to other single-tool courses and "becoft^ 
qualiti^jj t^sjperate more than one machine tfool. It is even possible that 
^. ■?^. ^nt with outstanding ability, by completing the courses for several 
tools, could become a machinist, / . , 

'^'^^i 16 shop projects in this course are listed on pages vi and vii, 
T^^^? ^s no requirement that any student complete all projects, or even 
all J^os within any project* The insfpuctbr may determine .which projects 
^^^^u ^^udent should complete, and may, /if he wishes, use pitojects other 
tHan those included in this book. 

T*^^ teacTl'^J^^or this course would ideally be a person with, not only' 
good ^ij^ij^g and experience in machinisp skills, but also several year's 
oi ^^^^Hing experience. The best sources from which to dr»* such teachers 
at*e tne faculties of schools giving m^cHine tool courses, and from the 
r^nKs Of -those employed as machinists, and supervisors of machinists 

Mui't Education Directors, Occupational Educatio5!|i Directors, and 
t^^'^^^s v^ho have any questions or comments should direct them' to either 
tlie ^"^ea^ xrade and Technical Education or to one of the Bureaus named 
on the i-^^j^ p^gg^ ^ ^ 

i-tARL G. -BkNENATI, Chief 
Bureau of Trade and 
I '- Teahnical Edusation 

ROBERT H, BlELtFELD. Director I ' ■ ^ 

Div^s^on,gJ> Occupational Education j ■ " 
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SHOP PROJECTS 



Proj ect 
No, 



I Multi-diameter shaft 

Job'l. Step turning (rule sizes) 

Job Z. Step turning (micrometer sizes) 

Job 3', Knurled chamfered shaft 

Job 4. Die threading and undercutting 

Job 5. Thread turning 

li. Ball peen hammer ^ 
Job 1. Handle 
'Job 2. Cap 
Job 3. Head 
Job 4. Pin 

III. Die Wrench 

Job 1 . Body 
^ Job 2. Handle 

IV. Fly tool face cutter 
Job 1, Body 

V.'' Self-centering vise 

Job 1. Jaw-actuating screw 
Job 2. Guide rod \ / 
Job 3. Knurled handlA ■ 

VI, Close quarters hacksaw 
Job 1, Frame , r 

^' Job '2. Handle 

Job 3, Adjustable blade retainer 
Job 4. Pin 

VI I • Bench vise 

Job 1. Nut 

Job 2. Vfesher 

Job 3. Handle 

Job 4. Guide pin 

Job ^ Fixed and movable jaws 

Job 6, Scre^w ^ 

yill. Lathe diehdlder'' 

Job 1 . Sliding holder 

Job 2, Tapered shank support* 



Project ' , Time 

" No. , " ' (hrs.) 



'■•IX. Eccentric teat shafi 

Job 1. Shaft • '• 30 



X. Tap wrench 

' ' Job 1 . Chuck body . 8 

Job 2. Wrench body • )10 

Job 3. Handle • / • \ 



8 



Vll 



XI. Micrometer boj^ng head 

Job 1. Stop pin ' T 

Job 2. Dial ^ ^ 4 

Job 3. Shank ' ^ 

Job 4. Dovetail slide ^ • • 3 

XII. Surface gage . > . " 

'Job 1, Adjustment screw . 1 

^ Job 2. Scriber point ' ^1 

XI 11^ Arbor press 

Job 1 . Rack pad 2 

Job 2. Table * ' \ 2 

Job 3. Sleeve ^ , 3 

Job 4. Gear shaft 3 . 

Job 5A § SB. Handle and end ' 3| 

Job 6. Column '8 

^ XIV,,, Lathe mandrel 

Job 1. Mandrel ' 3 

/ ^' ^ ^• 

XV. Lathe Reenter, '|4orse taper ^ 

^ Job XV Lathe center, No. 3 Morse taper 4 

XVI. Grinding vise » ^ . 

Job 1. Lead screw nut / 2| 

Job 2. End nut '2 

Job 3. Lead screW ^ " .3 

Total time for Shop projects ° ^ 230 
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14 
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16 




17. 




18 




19 




20 




21 




22 




23 




24 




25 




26 




27 




28 




* 29 
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. MACHINE INDUSTRIES OCCUPATIONS 
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DfV\WIN{S TO SHOP WECTS^ 

TiTjJEO F DRAWING . 

Mui'ti-Diamater ^Ka??^ gtep^urning, Tiul6 § Micrometer 

Sizes , . . 

Multi-Diam^ter^^^aft: Knurled Chamfered Shaft 
Multi-Diagi^ter Shaft:. Die Threading ^ Undercutting 
Multi-DiHt^ter ^haft: Thread Turning 
Ball Peen iie^m^^' Assembly 

Ball Peen Ha^nm^'^: Details \ 
Die Wrench ' - 

Fly Tool F^ce Cutter 
Self-Centefi^ig ^ise: 
Self-Centefi^ig *^ise: 



Assembly - 
Jaw-A^^uating Screw 



Self-Centefi^ig Vise; Guide Rod 
Self-Centefi^ig ^^s^^ Knurled Handle 
Close Quart^e)-s ^^^ksaw: , Assembly 
Close Quart:^e)-s ^^cksaw: Details 
Bench Vise; A^^^mbiy 

Bench Visoj D^^aiis - ■'^^ ' 

Bench Vise: F^-^^d and Movable Jaws 

Lathe Diehol(3ef- Sliding Holder 

Lathe DiehoWef* Tapered Shank. Support 

Eccentric Test Shaft 



Ta^^J^nch 

Micrometer Bori^S Head 
Micrometer Bori'^S H^ad 
Micrometer Bori-'^S Head. 
Surface Gage: Assembly 



Assembly 

DiA» sjiank, and Stop Pin 
DoV*:ai]\ Slide 

\ 



Surface Gage: 
Arbor^ Press ^ 
Arbor Press : 
Arbor Pre)ss: 
Arbor Press- " 



'Dnaiis 
Assembly 

6^^^ Shaft, Rack Pad^ and Rack 
fable ^ , 

^l^eve; table, Pin, knd Cover Plate 



Handle and End 
column 
gase 



-Arbor Press: 
Arbor Press- 
Arbor Pre^s^ 
Lathe Mandrel 
Lathe CentefT^^^^^e Ta^er 

Grinding '^i^e: Assembly 
Grinding Vj^e: '-ead Screw Nut 
Grinding Vi^e: ^-^ad Screw and End Nut 



Page 

&2 - 
83 
g4 
85 
. 86 

87 
88- 
89 
90 " 
91 

• 92 
93 
94 
95 
96 

97 

98 

99 
100 
101 

102 
103 
^04 

105 ' 

106 = 

107 
108 
109 
110 

111. 

112 
113 

114 , 

115 

116 

. 117 " 
118 
119. 



viii 



ERIC 



ERIC 



DRAWING 




NUMBER 


No. 


1 




2 




3 




4 




•5 


II 


6 




7. • 


III 


8 


- IV 


9 


V 


10 




11 




12 




1^ 


VI 


14 




15 


• VII • 










18' • 


rVIII 


19 




20 


IX 


21 


X 


22 


XI 


23* 




24 




25 


\II 


26 


<• 






27 


XI 1 1 


28 




29 - 




30 




X 1 
o 1 




52 




33 




34 


'XIV 


-35 


XV 


36 


XVI 


37. 




.38 






\ 







MACHINE INDUSTRIES OCCUPATIONS 
SINGLE-TOOL SKILLS PROGRAM 
ENGINE LATHE OPERATOR COURSE ^ 

DRAWINGS AND JOBS COVERED ON 'EACH . 

PROJECT LATHE JOB'S 



NAME 

Multi-Diapeter Shaft 



Ball Peen Hammer 
Die isrench 

Fly Tool Face Cutter 
Self-Centering Vise 



Close Quarters Hacksaw 
Bench Vise \ 

Lathe Dieholder 

Eccentric" Test Shaft 
Tap Wrench 

Micrometer Boring Head 
-Surface Gage ^ 
Arbor Press 7 



Latl^e. Center, Morse Taj^fer . 
Grindi^ng Vise 

10 
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As showi^in;the Contertts, the Engine O^athe^ Operator course consists of 
this Introduction, General Job Content (whWh explains whar the operator's 
job includes). Shop Projects, and the drawings for the project!. 

Thejob for which the trainee would bi qualified upon completion of 
this course is^referred to in the Dictionary of Occupational Yitles (under 
'the code number 604.280) as engine latl\, s6tup operator, tool; precision 
lathe operator; and .toolroom lathe operator. Another applicab^le job title- 
is lathe operator, production, (macl;iine ^shop) , code number 604,885, 

The general objective of the course is to train men, in a comparatively 
short time, to be placed as engine lathe operators. The course is not 
intended to give a broad, training in ' metalworking, but only 'the ^kill to 
operate one kind of • metalwoj-king machine By keeping the objettivje' narrow, 
th.e training time, is kept to a minimum, and the trainees are made available 
for work without\a long delay. : 

Siijce one important purpose of^Vhis course is to help those with a 
minimum' of baCkground,_the prerequisites for admission should .be broad 
enough so none will be .barred who could be made employable. The operating 
authorities for 'each program,' school , and school district 
determine the prerequisites for this course, and can ddapt them to any 
special local conjiitipns. . ' 

The minimum prerequisites we suggest for a trainee (and they are not 
maJidatpry) are that^he have enough' ability to understand and follow the 
course instructions (either written or. oral), so he can produce the simplest 
workpiece included in the course. Such a trainee will'^ perhaps, be able to 
qualify only as a production machine bperator, where all the machine setups 
are made for him. Another trainee with more background will possibly equalify 
for jobs requiring more skill, such as engine lat^jie setup operator or \ool- 
.room lathe operator. - ' ^ T 

We believe that enough general information about the job and more than 
enough shop projects are included for the trainee to reach .the general 
objective of the course. All essential engine lathe skills are used in the 
shop projects a TiumbeiS:^ of times . The schools may use everything in the 
course, they^ may select only some of the material , they may make changes 
in it, and they may use other material^ not .contained here. "Th^ may also 
determine the length of the cjass periods, their frequency, andthe to^al 
amount of time to be spent in training. For those that need a guMe: A 
typical, night class runs 2^ to 3 hours, either once or twice a week,, for 
30 weeks . , ^ • 

V ^ 

In some of the shop projects. of this course the workpieces are not 
completed , because operations are required on ketalworking machines other 
then the engine lathe. The other single-tool courses which we hope to 
produce will, when pul^lished, provide for the additional operations. 

The drawings in 'this course are numbered" serially. Beginning with No. 1. 
Wl^en any othei? single-tool courses are" published the drawings in them will • 
continue the same series of numbers. The shop .projects in the* other courses 



. may a^lso^efer ba'cle"tp' the drawings Uri the^ Engine Lathe Operator' course, i * 
^Tn"fact> some of' th? "drawings included with, tliis course require no e^gitie 

lathe -dperations, bbt', for convenienl^e, a'i-e included hei:e wi'th other 
r drawings of "aq' assembly^ regCriring ^soifie Idthe/Work. 

^ *" -.B^awings 34 -aniS 35 ■p9nt4in 'tables giViAg several d|ifferen,t sets of 
.d^ensixms ^or l/lie worfeixieces pi?jtii«^d* * These permit the insttuctar^to 
selp-ot the of ^dimerfsions which jje JJinds^ljest for^each student or far ^ 
. cojjditi^ns xjnder which his cla^^ojperates. ' As' a '^hopiJ^^oject -iS-^J^^\ 
aligned to a student.^; we recpmmend that the. instruct or «^i»vre him. a z&^yb^< 
~ • this, Job. Shee^. antf^app^icab^e' drawings. ' fff ^he drawings,- all ?iiii^e|is-ions .are 
' in,inches*'uliiess Otherwise indicated; " * 

' Each drawing has. four blocks^ far,' information ^t'the bottom, with 1;he 
one at' the upper right blank. - We "Suggest that the instructoi; have the --^^''^ * 
student Write -the numbers of ^he prdje'ct an^ job ^foj which he is ixsing the ^ 
dr2^)w|jk, in that blank space. Each Job Sheet Jias* the' ^Wordst Whit No. iu th^ 
*|\ipperiefetjcprner, but no number i^ giVfen. , the instnfctoiJ^ may wish to write 
^ a number in this space to fit in with hi^'own meth^od oi organizing his ^ 
classroom, and shop wojk. 
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The Job Sheets show tWo references which are especially recommended for 
,the' machine work', Xhe 1)ibliography gives the complete citations for these 
tw6' books '"and also contains* additional references. 
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F^loWing 
colirse 
ACT. 
ACTG. 
ALUM. 

AiSSY. V 

CHAM. 

CBORE. 

CRS 

CSK. 

DIA. 

DP. 

DP . i 
DR. 

DR or DR. ROD 
EQ. Sp. 
FAt) 
HD 
HDL. 
HGT. 



are the. abbreviations used in the text and drawings of this 



actuate 

actuating 

alimiinum 

assembly - 

chamfer 

count ferb ore 

cold rolled steel 

coyntersink 

diameter 

deep*^ 




""""^"SSfflffetral pitch 

drrai 

drill rod 
equal Ijl spaced 
finishpill over 
head ^ 
handle 
fteight 



- scKj; 

SPEC. 

SPHER. 

STL. 

SQ. 

TYP^ 

W. 



hexajgonal 
height 
long 
length 
miateriai . 
meditim 
part 
radjjUS 
required 
rigJit-hand. 

screw, ' ^ 
socket ^ ^ , 
specifications 
spherical 2 
steel 

squai'e ^ 
typical 

width « . 




TEACHING^ POINTS AND TEGftNIQUES 



Types of/ Machines Discuss the varioiis "^types of lathes, such as-: 

\ ^ bdch type, toolroom precision, artd:«geared'Tiead. 

\ Give thevoB^edu locations* and uses of ^^he various* 
parts of th^ laftiie, for »exarople: ,becl, headstock, 
and carriage,. ^ / . . ^ 



II 7 ^ Machijgge Parts 



III, 



Machine Acces- 
sories 

A-. Tool holders 



Establish familiarity^ wi|ii standar^ tool holding ^ 
devices^ including": ' ' -S ' 

^^1, standard tool-b^t^older^' * 
. 2, stamdard boring^ar holder, 

.3. cut-ofl'tool h^er . , \. 

Note that, the^ tool post, grinder ^may be; lis'ed to do 
many loperations*, such as internal and ingle 
.grinding- , y ^ \ ^ J . 

■• / , ^ ' ^ 

B. W§rk holders Identify 'the wprk l^olding devices, such as: chucks. 



IV, 



Cutting Tools 



collets, and,4teady rests 

/ < ^ ' . ' • . 

Mention th^e different kinds of cutting tools, somfe- 
of which ^are:/ cutoff, tooi-bit,-and circular form" 
relief thread/ 

/ \ 



\ 



Discus^ the tool in terms of clearance, rake angle, 

nding and sharpen- 



and fhip groove. 



3s in ©rindini 
tools/ 



Measurement and 
Inspection 



Demonstrate the procedures 
irig the various cutting too 



List and explain the various types of measuring 
tools. Some of these are: micrometer, indicator, 
telescoping gage, and vernier height gag#. 



VI. 



Bluepring Readih^^ Introduce and cover all necessary blueprint 



VII • ^ Speeds and Feeds 



reading. For example: 

1. theory of orthographic projection 

2. language of lines. . ^ 
^ f&T sectional views 

4. ^tolerance ^ ' 

5. finishing symbols 

Emphasize the importance of speeds^ and feeds - 
relative to machining time, cutter life, and 
finish. 

Point out that different materials require dif- 
ferent cutting speeds based' on the kind of cutting 
tool matVrial l^ For exWpIer " - ^ 

A carbide cutting toor can machine cast iron at 
210-450 feet per minute and brass at 600-900 feet . 
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CONTENT OUTLINE 



TEACHlNfifeTNTS AND TECHmoOES 



i 



per minute. A high speed cutting tool cain machine, 
soft -cast iron at 70-170 feet opr minute an'd brass " 
at 200-300 feet per minute. . . 

Calculate the r.p.m. o£ a piece of work^based on the 
material be^ng machined, , the diameter of the work, 
and the material in the cutting tool. For example: 

What T.p::in.' should a lathe revojve at in order to 
machine- a 2-inch diameter piece of brass thtft is* 
machined- at 300 feet per minute? the formula is: " 



r.p.m. : 



SFMX4 = 300x4 = 1200 

"dIaT ~1 "2 — 



r^i^m,. 



ft 




Make avqllabre chilr^ and., tables which will enable' 
th^-^tudent to select proper speeds and feeds lor 
a particular job. , / 

Note that speeds/5re expressed a^ advance in inches 
per revolutibn pf work. 

^Note further that optional feed is correlated to 
the depth of cut and the finish required. 



VIII • Trade Mathematics 



IX. 



Coolants 



Introduce and cover all n^MjCssary trade mathe- 
matics, such as basic ariwMkic . constants, ^ and 
formulas. ' ^Hy 

Explain that the use of coolants or cutting oils 
will increase tool, life and give a better finish 
on the work. Point, out that d'ach different 
material .requires a, different type of cutting 
fluid. ^ \' 



Care and Main- 
^nance 



Scnne cutting fluid categories are: 

1. straight mineral oils 

2. soluble oils (water emulsions)- 

3. chemical-water mixtures (synthetic) 



Call attention to the fact that the accuracy of 
the work depends on the proper care and main- 
terfance of the machine. Observe some rules such as 

1. Level the lathes properly. 

2. OiT the lathe ^properly. * 

- 3. Thoroughly clean the ways. ^ 

• Explain further that the care of small tools is 
very important in the development of a good work- 
man. > Some rules are: 



CON 



OUTLINE 



XI : 



Safety 



XII. Trade Terms 



■ TEACHING POpiTS^AND '^CHNIQUES 

1... Keep 'tapered shanks clean. 
2. Db not use a wrench as a hanuner. 
3* Avoid In t ting re^er edges agaijist 
. ' metal/. ^J' ■ \ ' x . 



other 



hat must be 




Introduce the personal ^afety rules> 
used when^ opeirating the\ machine: 

1. ' W^ar Aos0 fitting \clothes^, 
,2. Weat safety gJ.assesV 

3. Make sure all guards are in place. ^ 
4». Keej^ hands -away f'roml moving parts . ^ » 

monstr^te how* to avoid particular- dangers, such 

JU UsS'^liers t o ^remove ckips entwined oft the 
workpiece qr the cut tii^g tool, 

2. tise a, cradle on the bed or a bar through "the 
si)indle when mounting* ^d removing (XAucks.\; 
Remove chuck keys from t|ie diuck twmediat«Zi/ 
after use.^ 

Remove, ^protect, or position tool bits' ;safely 
away when setting up or meallttoring % job. 
Suppott long pieces before running at high 
speeds. , * ' \ ' . 

If a long piece extends .from the back of the 
spindle, tie a rag around vt^ However, long 
thin diameters ar^ dangerous in any case« ^ 
Turn the machine by hand for a cqnlplete 
revolution after setting up.\ ^ 
When you hear unusiaal noises \frOT yo 
machine, stop it' and find out\what isrj^using 
them. 



3. 



4. 



6. 



7 



8. 



5^ 

L^t^usi 



Explain all trade terms peculiar to\the trade, 
for example: \ 'y 

■' • \ ■ . 

gib — a wedge-shaped strip that can be\ adjusted 
to .maintain a proper fit between movab\le sur- 
faces of a machine tool 



r 



XIII. Work Processes 



A. Facing 



Explain that facing is one of the first operations 
usually done on the engine latKe. Illustrate 
some of the turning or facing tools that may be * 
used for this operation. 

Demonstrate that facing can be done by holding- — ^ 

- work:- Jji, Jthe chuck,^^-h 

chuck and steady rest. i 



' * 7 
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B. "Center dirill- 
ing . ' 



Pi/" 



9 



C. Drilling 



TEACHING POINTS AND TECHNIQUEsj 



1 



^tatfe^^Jl/at center drilling with a combination 
dn.ll and countersink is done to prevefllt^ a twist 
d^i^l from wandering when starting to drill a hol^ 
--in the en;d of a piece of .wjork. Also that^^center 
drilling might also be done to mak^ p^^nnmient 
center holes in order tp mount th*fe piece of work 
between centers -s,..,,^^^^^ 

Emphasize that vhen center dril^ng fpr> permaneiit, . 
.center holes, the size of theL.JMmbin.ati on drill 
and countersink should be lA. proportion to the 
diameter the work piece. For example: /fHo. 3 ^ 
. combination drill and countersink should be used 
to drill a ^-inch diameter hole in, the ei^d of 
a 1-inch diameter woyk piepeT - 

. Call atteniion to the fact that when long pieces 
are to be. center drilled, oije method that may be 
used is the use of both chuck and steady ^Test: 

- • , ■ ^ . 

ExpliftS-n that drilling is, an operation .that 
machines aground hole in*a piece oif work to a 
desired depth. ^ < ^ ' . , 

* Indicate further that the twiSt drill* is -usually 
held in the tail- stock spiiiidle by means of d drill 
chuci or drill socket. Emphasize* that a standard 
drill will ilfot finish a hbj.e to precision require- 
ments . • \v\ ' • ' 



r 



Point out that the. core drill is. used to enlarge 
jm..existing hole that does not require the 
characteristics of a reamed hole. - 



•J 



D. Reaming 



Straight turn: 
ing 



Mention that reaming is done to make a hole': 
round, straight, or tapered, or sized to -precision 
dimensions. 




Indi^catfe ^further that^fti^ drilled hole, prior to 
reaming, must be drilled undersize. For example: ' ' 

■ a. Drill a hole . 120''' in^ diiameter for a 5" reamer.^ 
2.. Drill a hole .568'! in ^iameter for a |*'- reamer. 
3.' Drill gi;" undersize for hole^ over |" diameter. 



State tliat reamers andjdrills are held in the 
same way. 




Define straight tumj.rig- as an <5peration by a 
turning tool for reducing the outside diameter' of 
a piece of work' to a given diameter. 



SefflToUTLlNE 



TEACHING POINTS AND TECHNIQUES 



i 4 



/ 



[Shoulder 
' turning ^ 



Disciiss the important potiTte f or^ the proper set- 
during straight turning. ^SolT^e examples \are: 

1. Position^ of the tool post 

2. Position of the* lathe. -dog 
(U^3. Truen^ss of the headstock center 

Emphasize that chip control is important and 
should be handled by means of a proper chip * 
groo^e^ ground on the tool so as to curl, and break' 
the chips , fri^aborate on Jthe iiseVof the steady , 
rest and the follower resi; for longs slender vork. 

■ ' *c '. 

problems involved in '/ 
such;as a crankshaft, 
laying out more than one 
and iising b rices to aVoid 



llaper turning 



Boring 



Threading 



the' methW 



Discuss 

machining an edce; 
Some examples *i 
set of' center Holes 




bending the work pieces. ^ 

^ EmpK^ize that^tuming usually requires roughing 
£ind finishing cuts. - » .^^^^^ ^ 

' ^ . . A • . ^^^^ • . X 

Explain that a shotiidw is appoint at which jtwo 
diameters meei^ State^urther that there are 
. several types^f shouldw's which r^qiiire different 
- shaped tools. Two of these are filleted comer 
and chamfered. ' < ' * * ' 

Elaborate on the procedu^||^in facing a square 
shoulder. For example, giv? details on roughing 
out the material in the comer, and amount of 
material that should be 'lfeft for finishing. 

List the different methods of machining a taper, 
such as by use o£' taper attachment and^ compound ^ 
rest. Point out .the importance of setting the 
cutting tool on center. ' 

Explain that due to the extreme accuracy and high 
quality of \^ork recjuired todayv the offset method 
of cutting a taper should be discouraged, except 
V for special situations. . 

Explain that boring is done to enlarge .^nd/or true^ 
a hole. I 

Emphasize the importance of using a^ort, large 
boring bar to overcome such problems as chatter; , 
and bell-m^thed holes. ^ | T 

k the fact that external threacjjs 
iijig .with a single-pointed topi 
J. S'tate further that threads / 



Call attention t^ 
can be cut by chaS 
or by use of a dil 



EKLC 





•TEACHING POINTS AND TECHNIQUES 

ta%be chased ifttemally by means of a boring 
ba^br by use of thread tsip* 

f * 

Emphasize the impor^tance of loca^rig the ^read 
/tool on center. anS aligning it* Er^erlv. De- 
scribe the procedure in chasing^eftrhand an^^..^^ 
multiple threads. ' 



folli] 



Define kniurling as a m^ans of rolling depressions 
in the surface of k piece^^gif ^rk. 

^xplaift th|e j)roblems iiihrolved when knurlii 
example: bending of small work and doiible tracking. 

Define fqrm turning as machining special shapes 
by means of* tools formed to the desired outline 

State furjiher that forming Or contour tunning can 
be done^vfith a single-point tog^;^^ manjjg 
both iflie carriage and cross fef 

Emph as i ze the . i^P^^^|i^^g|^ tho* t odl , 

ptGfh^; speeds , and p|^p^p^0^^ the 





me th^ of *f i ling and ^^o^f^^^^ Revolves . 

Emphasize that the f oll0i^||^^^ teims are used 



interiShkngeably with the^wrm grooving: .recess, 
relief, !and undercut, n^^^i; [ ^^-v^ 

Explain.'^^i f§w of tnjf^xjSpfons for grooving, such ( 
as:- r-V^ ■O.'^'' " ■ 

,1. To'^run out spa^ for a thread tool at a ^ 
sho^i^er 

2. To aii^id a fillet ojv^a ground shaft 

Add that grooving can ije done internally as well 
33 externally. 

>orate .oii the f^ct that the width of the 
grooving tool depends on the particular job. 
Some ftictors are size of the thread that is being 
chasp^, and a^ stock that is left for 

gripdlng. ; 

Emphasize the proper setups for the cutting-off 
operation such as having the tool on center and 
^t a right angle to the work. 

Mention Jji^ prbblems^^i in using a-cutoff^^ - 

tooli such as chatter ''and breakage. 
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CONTENT OUTLINE ' TEACHING PblN-f^^AND TECHNIQUES ^fe 

— . — — — Tt" ■ ■ • 

^ Backing-off Demonstrate uie procedure in sjetting up a ^ 

( ^ backing-off attachmejrt. ^ ' 



Make the-jiecessary calculations in order to set 
jme lathe for the proper degree of clears^nce on 
a cutter that is jto be backed-off/ <j: 



0. Filing^ Demonstrate moving A single- ctjk file acrpss a 

jr t revolving worRpiece jby faking long even strokes 

for:- ^ ' w ^ 

1.' removing burrs and rounding edg^s 
' 2. blending-in form cut outlines ^ 
' 3. fitting parts . j 

Stress the safety procedures wheTV-using the 
haj^d filing mflithbd. ( / '/ 

P. Polishing Note that this operation sometflles is iise<i to 

produce a fine fiilish with strips ot abrasive 
cloth contacting round work that is revolving at 
. .-^ ^ ygh speeds. 4. 

\^^^^/4xplain that the finer the abrasive, the finer 
the resulting finish^T-anA that ja machine oil 
lubricant someti|ies|is used tp improve the finish. 



H 
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Unit Ifo.x^ 
Project I 
Job No. 1 



(3^e^a^^^'5 job tit}^{ Engdne lathe operator 
fVOdf^^* ^me: Multi -diameter shaft 



DraLi)im No. 1 



cb nfi^^^ Step turning (rule sizes) V.O.T.^ il^o. 604.280 

^ / Timp: 15 hours \ 



Objectives: / 
Using the equipment, mat^^i^is, and " ' 
operations listed hey^e^ student 
wiil be able to prodO^c^ i^^^ piece 
shown on the- drawing in ^^^rdance 
with the time" and accWa^^ Requirements 
specified. \ 



Equipment: . 
Engine lathe 
3- jaw chuck 
Drill chuck 
Lathe centers 
Lathegdog- . 
Drive plate 



^OOl bits , 
' Ce'^X^r drill 
' 6'' ^d 12" i«ies 

L^yoi^ dye 




OpevatioruB^ \ 

1. Facing^^'^X^ ' \ 

2. Center drilling- 

3. Straight turning 

4. Shoulder turriihg 

5. Layout 



'Materials - 
Hot rolled steel 
. SAE 1018, l|" dia. X 6^" 
long^ 



Selected references: ^ ^ ^ 

Machining Fundamentals b/ ^^Iker, and Machine Tool Technolojgy by McCarthy § 
^ Smith 



P ROCEDVRn 



17mirrgjJE^_AND RELATED INPTL 



1. Select stocked yemoV^ ^harp edges. 

2. ^ount 3- jaw chuck and l^^ate work 
^uck. 

3/^aceNend to cleari iip, ^ 
4CMount [chuck and c^icitef ^^^ill' in tail stock 

and machine center/ ho in part, 
5. RemOM from chuck<and layout overall 
lenc 



6. Remount in chuck, fac^ -to layout 
and center drill. 

7. Remove chuck and mounts l^the centers 
and drive plate, * 

8. Attach lathe dog alid it^^^t workpiece 
between centers. 



1, 
2. 



6. 

7. 
8. 



9, Rough turn "A" .diafliet^^^^ to lath^ dog, 9. 
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Review safety rules. 
Refer .to"^ III B and^ IV in 
content outline. 



Use layout dye, comljination 
square and scriWfer , or 
surface plate and surface 
gage with scriber. 
Do not face beyond layout 
line. ^ 
Check, lathe center 
alignment. 

Check clearance between 
lathe dog tail and drive- 
plate slot. Use proper 
tension for tailstock 
center and lubricate if 
necessary. 

Set calipers with steel 

nmi^~rgr^duati-on5r:ran4.^^„-^ 
practice feel on standard 
size piece. 



13 ^ 



i ^ "IP* Finish turn "a" diameter to caliper 

•etting. f \ 

!!• Remove^ lattie dog and layout length of 

dia/A. . V 
12. Mount lathe dog on dia. A, locate 

between centers /rough turn "B" dia.\ 
to layout line. . 
. 13. I^ayout and roijgh turn each diameter i 
to length. \ / 

' ' ■ ■ V ^ ' ' " . ■ ■■ 

\ . ..^ ' 

14^ Pinish tuyn all diameters ,to caliper 
Size and length^ \ ^ 

15- Remove aljl shatp edge^ recheck 

measurements, and submit for inl^ection 
^d grade. \ v 



TiCHNIQ UES AND RELATED INFO:' 



\^ 11. Utfe layout(dye. 

12. Use -copper or-'other soft 
metal to prbtect turned 
dia. from dbg. 
Use subtraction to find 
distance;^ of shoulders 
from^e^ich other for^ 
chunking. \ 

14. Use a shafp^ pointed tool 
to finish shoulders 
square. f 

15. Use left-hand filing for 
safel^near lathe dog. 



~ 24 

" 14 

* . . . 

ERIC 



^f^vt No. 

L' 

Project I. 
Job No. 2 

Drawing No.^^ \^ 



Operaicr^a" iob title: Engine lathe operator 
fProjeat Narfie: Multi-^diameter shaft 

Job name: Step fuming (micrometer D.O.T. No. e04. 280 
sizes) ' . " . . * . • 

Time: 7 jyour^ 



1 

Objectives ; ' 

Uising the equipment^ materials, and 
operations listed here, the stfident 
will "be able to produqe th6 p\ece' 
shown on \he drawing in accordance. 
with^Sie time and-- accuracy requiremei 
specj.fied. 



accuracy requirement*^. 



^"ta^i^ 

^Engine^athf 
Lathe centers 
Drive plate 
Lathe dog 



Toolhfelder 
Tool bits 
6" rule 

1" and 2" micrometer 



Operations 

J. Straight turning . 

2. Si^lder turning ' ^v^^*^ • 

3. Micrometer reading ^ ^ 



Maievials ' 

Hot rolled steel 

SAE 1018, from 

Job N;i. 1, Project No. 1 



Selected references: / ' ^ ' ' 

Machining Fundamentals by Walker, and Machine Tool Technoldgy by McCarthy \ 

Smi^fr^ ^ . ^ . '__ . 

PROCEDUEE . . . 



1. Clamp lathe dog on diameter G at small 
end of workpiece. 

2. Mount between centers aCnil turn A diameter 
t(fr size. ^ 

I ' ' ^ 

3. Remove workpiece and relpcate dog on 
A dimeter. 

4. Turn B diameter to size and square 
shoulder. 



5. Tun^each diameter to size using same 
metl»d. , 

6. Remove sharp edges with a file. 

7. Recheck dimensions and submit for - 
inspection and grade. 



2h Start a trial cut. and 

chedk size with micrometer. 
Make necessary adjustments 
to finished^size. 

3. Us§ soft m^tal ^0 protect 
finished surface. . 

4. Take trial cut and check 
with micrometer and make 
necessary adjustments to . 
hold correct size. 

5. Check center 'tension and 

, lubrj.cation if necessary. 
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Unit' No. ' ... 
Project I 
Job No. 3 ^ 



Operator's job title:- Engine lathe operator 
Froject.Name: , Multi -diameter* shaft' 



Job name: Knurled chamfered shart D.O.T. No.bOA.ii^ 

Time:- 4 hours 



Objectives 

Using the equipment, materials ^ and 
operations listed here, tHe student 
will be able to produce^ the piece* 
shown oit* the drawing in accordance 
with the time and accuracy requirements 
specified. ,^ 



Equipment: 
Engine lathe 
Lathe centers 
Drive plate 
"^Lathe dog 



Tool bits 
6" rule 

1" and 2** micrometers 



' Operations 

1. Straight turning 

2. (Chamfering 

3. Knurling ^ 

4. Layout 



Materiats , . 

Same, piece of hot rolled- 
steel SAE 1018 as tised on 
Job^ 1 iriii 2,PilDject 

No. 1. ' ' e , 



Selected references: 

Machining Fundamentals by Walker and Machine 



Tool . Technol ogy \>y Mc Carthy U 



PROCEDUm 



1. Place dog on small end and moimt between 
^ centers. Turn large prid to li'»» diyL,/2r* 
long. 

2- Knurl with meSium pitch knurling toM. 



3. Set lathe compound to 45 and chamfer 
end. 



4. Reverse dog and turn middle section to 

5. Knurl with medium pitch knurling tool. 

I- 

6. Turn small end to dia^. 

7. Knurl with fine pitch knurling tool. 

8. Set compound and cut required chamfers 
o^hteo shoulders^^^and^end. ^ 

9. HsoHkn for inspection -and grade. ^ ^ 



1. Stress cieanif^spin4les 
before setting ib lathe 
centers* Check ajlignment 
of tails tock'. y 

2. Point put that knurling 
setup" is square ^to work- 
piece and knurling rolls 
centered on center line of 
work. 

3. Remin'ti students that 

- cutting tool height is on 
center line. 

4. Protect knurled surface 
with soft material under 
dog. 

5. Point out need for proper 
pressure and lubricant. 



8. Differentiate between 
compound settings for 
angles . 



. Operator's Job title: Engine lathe operator 



Prope^i t\ -^^ 
Job No. i4 



Project Name:> Multi-diameter shaft 

Job name: Die threading and under- D.O.T. Ro. 604.280 
cutting 



Uaing the 6qM.pinent, materials, and 
opera^titihs listed here, the student 
will be able t6 produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. J 



Operationa 

1*. Straight turning 

2. Undercutting 

3. Chamfering 

4. Threading with split 
adjjistable die 



Equipment: 
Engine lathe 
Lathe centers 
Drive plate 
Lathe dog 
3- jaw chuck 



Tool .bits 

|"-13 die and die ^,tpck 

6" rule 

1" micrometer 

Test nut 



Materials 

Same piece of hot-rolled 
steel SAE 1018 as used on 
Jobs 1, 2, 3 of Project 
No. 1 



Sele^ed references: ' ; 

Machining Fundamentals hy Walker, and Machine Tool Technology by McCarthy § 

Smith. - • ^ 

PROCEDURE 



1. Place dog on small end, set between 
centers and turn large end to |" 
dia., 4^". long.- 

2. Reverse dog and turn dia. to 
• S00-.499" dia., 2^" long. , 

3/ Set tbol and make undercut to depth. 



41 Set up chamfering tool bit tof45° angle 
and form chamfer on end. 

5. Remove work and centers and mount 
3-jaw chuck. Chuck , on ^" dia. 
Start die on i" dia. turning the 
' spindle by hand. 



7. Remove work from lathe and clamp in 
bench vise to finish die cut thread 
by hand. 

8. Remove sharp edges and turn in for 
inspection and grade. 



1. Reviiew' correct pTOcedure- 
for setting up lathe for 
straight turning. 

2. Introduce finish turning to 
close tolerance- 

3. Use thread formulas for 
minor diameter of thread. 

4. Stres s that the tool bit 
must be on center for 
proper cutting action. 



6. Show setup for holdirfg die 
stock backed up by tail- 
stock spindle. Stress 
using cutting oil for 

. thfeading steel. 

7. Point out method of breaking 
off chips by backing up a 
half- turn. Use oil. 



Unit No. 
Project I 
Job No. 5 

Drab)ina N^, 4 



^Operator's job titZe; Engine\Whe-opcrat 
Project Name:\ Multi-diameter shaft 



or 



Job name: Thread turning^ 



Objectives: 

Using the equipment, materials, and 
operations listed here, the student' 
will be able to produce the Riece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Equipment: 
Engine lathe 
Lathe centers 
Drive plate 
Lathe dog 
3- jaw chuck 



Tool bits 
6" rule 

1" micrcaneter * 

Thread micrometer (11-pitch) 

Center gage 



WO.T. Mo. 604.280 
Time : 5 hrs. 

Operations 

1. Straight turning 

2. Chamfering 

3. Undercutting 

4. Threading with single 
point tool 

5. Facing 

6. Center drilling 
Materials 

Same piece of hot-rolled 
steel SAE 1018 as used on 
Jobs 1, 2, 3, 4 of Project 
No. 1 ' 



Selected references i 

Machining Fundamental? by Walker, and Machine 
Smith ' ^ 



Tool Technology by McCarthy § 



PROCEDURE 



1. 'C^amp stock in bench vise and saw off 

5** dia. threaded end at the undercut. 

2. Mount in 3- jaw chuck and face and center 
drill. 

3. Attach' dog, set up lathe centers and 
drive plate, turn stock to size. 

4. Oiamfer end to 45**. 



5. Reverse dog and finish turn oth^ end. 

6. Set up tool bit and cut undercut. 

7. Set up chamfering tool and chamfer end. 

8. Set compound at 30** and adjust threading 
tool bit to correct height and alinement. 

9. Adjust speed to slow apd set gears to 11 
threads per inch. 

10. I^t threads to proper depth using 
compound infeed. 

11. Remove sharp edges aiid hand in for 
inspection and grade. » 
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TECHNIQUES ^AND RELATED INFO. 



i 

2. Review importance of prope: 
center hold si2e> 



4. Us 6:; protract or or cqmbina- 

tioii square head to set 

tool bit. 



6. Use thread formulas for 
depth of undercut. 

8. Introduce center gage and 
properly ground threading 
tool bit. 

9. Demonstr^e use of chart 
for correct lead and u^e 
of thread chasing dial . 

10. Use thread mandSl for 
correct pitch diameter. 
Check with thread micro- 
meter. Formula for com- 
pound infeed: .75 . \^ 
N 



Unit No. 



Operator's job title: Engine lathe operator 



Project II 
Job No. 1 



Project Name: Ball peen haiamer 
Job name: Handle 



Qbjectivea: , - 

Using the equipment, materials, and 

operations listed' here, the student 

will be able to produce the pieCe 

shown on the drawing in accordance 

with the time and accuracy r^uirements 

specified. 



D.O.'t. No. 604.280 
Time : ^ 12 hrs. 



Equipm^t: 
Engi^w^ lathe 
Collet assembly 
Lati}e tool bits 
Drills . 



Tap 

Drill chuck 

Fine kjiurling^ tool 



Op0^ation8 

1. Facing* 

2. Center drilling 

3. Straight turning 

4. Taper turning 



r Materials 



5. Knurling 

6. "Drilling 
7* Tapping 
8. Pq).ishing 



24 ST aluminum, r'' di 



a. X 



Selected references: 

Machining Fundamentals by Walker^' and Machine 
Smith 



Tool Technology by McCarthy § 
TECHNIQUES AND RELATED INFO. 



PROCEDURE 

1. Mount collet assembly with collet. 
Fasten^ workpiece with drawbar allowing 

stock to project. 

2. Set lathe tool fdr facing and fape both 
ends. Finish to length, as per drawing. 

5. Center drill both ends. 
4. Place stock on centers and drive with ■ 
lathe dog 



5. Set, lathe tool for turning. 

6. Remove .010-. ,01 5 from secti0?| D. Turn to 
4" 1-ength. ' ^ 

7. Fine knurl to fit ^" collet. 



&• Layout section B and C lengths. 
9.°Mount collet assembly with collet. 

Fasten section A with drawbar and support 

knurl end with center. 

10. Arrange lathe to obtain taper using 
taper attachment. 

11. Set i" radius latlje^tool for taper 
turning and take light ^trial cut over 



4. Discuss use of soft material 
between workpiece and dog 
to prevent marring. ' 

6. Point out that workpiece 
must run true before 
knurling. 

7. Elaborate on knurling • 
technique tp avoid double 
tracking. 



10. Demonstrate use of the 
taper attachment. 



section C. 
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PROCEDURE 




15. 
16. 
17. 

18. 



19.. 
20. 



21. 
22. 



23. 

24. 

,25. 
26. 



Caliper at both ends of section C to test^. 
accuracy of taper. If taper is not 
orrect ad jus tr-setting tx> corre^ct- error . 
igh turn tapered section C. 
lish turn tapered section C as per 
drawing. 

Arrange lathe for straight turning. 
Rough turn section A and section B, 
Finish turn section A and section B as 
per drawing. 

Turn work end for end and hold^section D 
I" collet with l|" projec\:ing. ^ 
True up with center if necessary. 
Mount drill chuck in the tailstock with 
drill. 

Deeprhole -drill to depth as per drawing. 
Use Itibricant and prevent chip ])uildup 
by frequently withdrawing drill. \ 



TECHNIQUES AND RELATED INFO. 



Finish drill 4V deep with ||" drill. 
Set tool for d^jpFering 60*^ x 
depth and chamfer. 

• y . 

Start |^"-18 tap square for two turns 

supporting with center. 

Finish tap by hand. " 

Deburr and polish. 

Hand in for inspection and grade. 



20. Call attention to the need 
for lubricant and frequent 
drill withdrawal to pre- 
vent chip buildup. 

22. Demonstrate use of the 
compound set at 30*^ with 
tool bit to-get a counter- 
sunk hole. 



\ 



Operatoh'8 Job title: Engine lathe operator 
Project Ncone: Ball peeh hammer 
Job riMer ^Cap 




Unit No. 
Project II 
Job No. -2 
DraiDinn Nnf,. 
Objeictivea : 

Using the equipment, jmatefi|Lals; Snd 
operations listed hei^e, iUe student 
vitll be able to produce tfite piece 
shown on the drawing in^'a-ccordandfe 
with^the time and ^^ccuricy requirements 
specified. ' 

Equipment: 
Engine lathe 
S-j^w chupk 
Drill chuck 
Topi bits ' 
Center cirill 



D.O.T. No. 664.280 
Time: 4 hrs. 



Knurling tpcfl 
Collet assembly 
Lathe' file 
Emery cloth 



^ Operations 

1. Faqing 6. Filing 

2. Center drill- 7. Polishing 
ing 8. Cutting off 

3. Turning 9. Tlyreading 
4., Chairafering 10. Recessing- 
5. Knurling undercutting 

' Mater^dl8 
- 24ST alumintun, |" dia. x 



Selected referenced: 

Machining Fundamentals by .Walker, and Machine 
Smith y 

PROCEDURE 



Tool Technology by McCarthy S 
TECHNIQUES AND RELATED INFO. 



1. Place stock in 3- jaw universal chuck 
" with sjpck projecting 12". 

2. Arrange" for proper spindle speed. 

3. Set lathe for facing and face end. 

4. Center drill from tailstock spindle. 

5. Set lathe for turning. 



6^ Turn knurled diajheter to .740". 

7. Rough turn threaded diameter plus ji^". 

8. Set up and fine knurl as per drawing. 

9. Set lathe for turning ahd finish turn 

diameter to .560" and shoulder to 

10. Set tool for recessing. ^ 

11. Cut recess for threading. 

12. Set tool for^'chimfering. 

13. Chamfer 45^ x 

14. Arrange gearing for cutting thread as 
per drawing. 

15. Set tool for thread cutting. 



2. Elaborate on use of formula 
for proper r. p.m. 

4; ^Demonstrate drill chuck 
uses . 

5. Support with' tailstock 
.center.., :l , 



15. Set compound to the right 
30^** 'to. cut right-hand 
thread. Compound infeed 
is ,75 

bJo.^ of threads 
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ERIC 



PROCEDURE TECHNIQUES AND RELATED INFO. 

16. Cut T^"-18 thread to fit tapped hole of 
part 2. 

17. Withdraw tailstock.- * _ v 

18., Set cutoff topi and" cut off work plus 

length indicated on drawing. 

19, Mount collet assembly with |" collet. " ^ *; 

20. Screw cap into handle Part 2. Place 
handle in lathe collet with' cap end 

• . 'projecting I". ^^^^tir 
21; Set lathe tool , for facing and face end 

of cap to length as per drawing, 
22. Round end of cap (form tool or file) . ^ 
25. File lightly to remove tool marks, then 

polish. 

24. Hand in for inspection iand grade. 
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Unit No. 
Project II 
Job No. 5 

JDvcaoina , Nos , 5^6 



'Operator's job title: Engine lathe ofoerator ' ' 

Project Name: Ball peen hanmier / ' 

Job name: We^d * \ D.O.T. No.m^.l^tK 



Objectives : . 

Using the equipment, materials, and 
operations listed here, the student 
will beable to produce the piece 
shown on the drawing in accordance 
with th^ time^and accuracy requirements 
specified. ' 



Equipment: ) 
Engine lathe 
4- jaw independent chuck 
Tool bits 



Center drill 
Drill chuck 
Center rest 



Time: 6 hours 



Operations ^ 

1, Facing 6, Laying out 

2, Straight turning 7. Forming' 

3, Filing 8; Center - 

4, Polishing drilling 

5, Measuring ; 9.. Cut off 



Materials , 

CRS SAE 1018, 1" dia, 
X 6^*' long 



f ,^ ^ • 

Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith 



PROCEDURE 



1. Place stock in 4- jaw independent chuck 
with 45" projecting. Adjust jaws 
. so that stock ^runs true. 



2. Face end. 

3. Center drill end of stock. . 

4- Adjust tailstock to support end of 
work. 



5.. Set right-hand turning tool with left- 
hand toolholder for turning, 
6. Rough turn dia. plus 

3 2 ^ 




7. Rough turn |" dia. plus""^ 



8. Finish turn ~" arid |" diameters. 

File lightly and polish with emery cloth. 

9. Layout and mark location of the concave 
groove's as per drawing. 

10. Rough turn both grooves using a ~\ 
round nose turning tool. 

33 



TECHNIQUES AND RELATED INFO. 

1. Demonstrate use of cpn«r 
centric rings for approxi- 
mate setting and'use of 
indicator for more 
accurate one; 



4. The ball end of this part 

.to, .be. .foxroed .m -end 

supported by tailstock. 
Allow stock on ball 
end for removing the center 
when the ball is formed. 
See Figure 10-88, Machining 
Fundamentals by Walker. 
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PROCEDURE 




11 

12, 

13. 
14. 

15. 

16. 
17. 

18. 
19. 

20. 

I2. 
23. 

24. 



Finish turn both grooves ds ^ . 

drawing. Polish grooves witl^^^mij^i^ " 

_ .ClOth.,_.; i: ; . J... ..^ 

Place center rest in position with ' . 
jaws^in line with 3" diameter 
section of work and clamp center ^est 
to Jathe bed. 

Adjust center rest ^ jaws to center 
up on I" dia. section and withdraw 
tailstock. Put oil on work to lub- 
ricate jaws v 

Set lathe tool for facing and face to 
length as per drawing. This operation 
should remove the center hole from 
the jend of work. 

Set concfive forming tool for turning 
ball. , 

Rough turn ball end and finish turn. 
Pile ball ligK^y and polish with 
emery cloth. , 
Remove center rest froia" lathe. 
Set cutoff tool and cut off work 

plus length indicated on 
drawing. 

Place work in lathe chuck. Use soft 
metal around work to prevent marring 
of surface by chuck jaws. Grip on 
center section, allowing large end 
to project 1'' and true as before. 
Set lathe tool for facing and face 
•to length as per drawing. 
Round face as per drawing. 
File face lightly to remove tool 
marks. Polish with emery cloth. 
Hand in for inspection and grade. 



; 



13 4 Bring jaws up lightly to 
dia, so that concen- ' 
tricity remains true* 



22. I Illustrate use of form 
tool or file for ro^ding, 



N' 
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Prog eat II 



Operator ^8 job title: Engine lathe operator 
Project Name: Ball peen hammer 

Jop name: Pin ~ -D^O.^. Nov 604 .280 




Objectives: ^ 
Using thfe equipment, materials, arid . 
operations listed here, the student 
will be jrable to'produce the piece 
shown oiifthe drawing in accordance 
with th^ time and accuracy requirements 
specified, ) 

Equipment: :,y-- - ' 

Enginfe lathe Lathe file ' 

Collet attachment and ^" collet Polishing cloth 
Tool bits 6" scale 



1. Fac] 

2, Filing 

3. Polishing 

4, Measuring 



Materials 



CRS SAE 10 J8, dia. x 
1" long 



Selected references: _ 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith ^ 



PROCEDURE 



Mount collet assembly and tighten 
wqrkpiece in i" collet. 
Jace one end to clean up. 
race opposite end to |" length 
File both^ends to y^" radius, 

5. Polish with emery cloth. 

6. Hand in for inspection and grade. 



1. 

2. 
3. 
4. 



TECHNIQUES AND RELATED INFO. 



4. Run at slightly higher 
speed than for turning. 
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Unit No. 



Operator's job title: Engine lathe opeAtor 



Project III 
Job Na. 'ly-^ 
DrcnDina No. 7 



Project Name: Die wrench 
Job Time :~ Body 



D.O^T. Nov60A.2^0 



Time: 5 houi 



Objectivea: . * 

Using the equipment ^ materials, and 
operations listed here/ the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. ^ 



Equipment: 
Engine lathe 
3- jaw chuck 
Drill chuck 
Center drill 
drill 

r 



machine reamer 



Boring tool and holder 
Carriage stop 
6" rule 

Inside caliper 
Inside micrcMneter 
Toolholder and tool bits 



Operations 

1. Facing 

2. Centex drilling 

3. DriHing 

4. Reaming 

5. Boring V 
i6. Filing 

Materials 
SAe ,1018 CRS, 
^I'^^aa. X I" long 



Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith 



PROCEDURE 



TECHNIQUES' AND RELATED INFO. 



1. Select stock and remove sharp edges. 

2. Locate in 3- jaw chuck to face end and 
file radius. 



? 3. Reverse piece and true up faced side 
in 3- jaw chuck. 



4. Face to length and file radius. 

5. Center drill ; 

5A. Drill through with drill. 

6. Drill through with^" drill. 



7. Ream with 2" machine reamer. 



36. 



2. Demonstrate use of single- 
cut file. Stress safety 
when filing work close to 
chuck j aws . 

3. Use parallel to true up 
faced ^ide with chuck 
face. 

Caution: Be sure to remove 
- parallel before --Starting . 
machine! 



6. Use reamer to check hole 
for* overs ize^onditi on 
before drilling all the 
way throughV Point out 
proper speed and feed for 
drilling. CSX4 = 544 r.p.m 

D 

Use light feed. 

7. Introduce slower speeds 
for reaming and use .of 
cutting oil. 
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PROCEDURE 



8. Set up boring tool and carriage stop. 



8j.VBore to size arid depth. 



10. Break sharp edges and submit for 
inspection and grade. 



8. Demonstrate depth setting 
with ..carriage stop using 
I'- block between carriage 
and stop. 

9. Explain boring principles 
and set up. 

Stress this point: Do not 
power feed against carriage 
stop. , Introduce the use . 
of inside calipers for 
checking diametfer o^^ 
Make final size check with 
• inside micrometer. 
10. Show how to break sharp 
, edges with emery cloth. 



( 
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Unit Ito. _ 

■t *■ 
Pro^eat III 



^ofc title: Engine latlie operator 
Project Name: Die Wrench 

name; 1rt£mdle ~ ' Ib^^^^^^^^ 

Time: 7 hours 



^^jeotives: 

|||$ing the equipment, materials, and 
Operations listed here, the student 
will be able to produce the piece 
shovm on the drawing in accordance 
with the time and accuracy requirements 
specified; ' 



OpeiMtiona 

1. Facing 

2. Center drilling 

3. Knurling 

4. Straight turning 



Toolholder and tool bits 
Threading tool 
Center gage 

.Outside calipers and 6" rule 
>1" micrometer 
["-28 thread gage 



Materiala 
SAE 1018 



is? 



5* Taper 

turning^^ 
6^ JJnd^^ 

cutting 

7. Ihi^eading 

8. Radii^^^^ 
^fdiining 

■ ' ." . 

2n 



2 pieces |" dia;o^ 3|'' long 



Equipment: 
Engine lathe 
Collet attachment 
I" and collets 
Lathe centers 
Ehrive plate 
Lathe dog 

Selected re ferencee: 
Machining Fundamentals by Walker, and Machiiie Tool^ Technology by McCarthy § 
Smith ' ■ • . 



I 



1. Select stQck and remove sharps edges. 

2. Set-up collet attachment and locate 
work in |" collet. ' 



3. Face and ci^nter drill one end of 
both pieces. 



4. Reverse in collet^ and face and center 
drill. 



5. Attach loathe dog and locate between 
. centers . . 

6* Knufl required length. 



7. Straight turn |" dia. to length. 

8. Set compound to li** angle, with 
center line and turn taper. 
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2 . Dem^^trate correct pro- 
cedure for mo|tfnting -collet 
attachment and using callets 
Stress clean swindle anii / 
correct key ' alxnement . 

3. Explain the v?^lue of doing 
each operation on both 
pieces befike doing the 
ijext operatflSh,^ ' ^ 

4. Point out the need to re- 
move the center on radius 
end later, thus controlling 
the hole depths ; 

5 r Review technique of center - 
moimti;ig and checking to 
eliminate taper. , 

6. Allow for crenter removal 

on raditis end when measuring ' 
V length of knurled portion. 

8 . Jjitrodute hai^d feed turning 
/17ith, radius tool . * Use • 
p calipers tt> check small 

it di ame^^^ of tap^r • 
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' PROCEDURE 



9. Straight turn thread diameter. 

10. Make undercut at shoulder. 

11. Cut thread to fit gage. 



12. Locate in collet on diameter 
and face off center on large end. 



13., Foot radius on end. 

14. Relbve all sharp edges and polish. 

15. Submit for inspection and grade. 



TECHNIQl/^S AND RELATED INFO. 

9. Stress the plus .000" 
tolerance on O.D. of* 
thread. 

10. Use tool bit ground to 
width to plunge cut to 
depth. Check diameter 
with calipers • 

11. Review threading setiip 
with compotjBid at ^0® .\ 
a narrow point threading 
tool to thread to |ig" 
mdercut . Tool must be ^at 
center heigli# Compound 

' infeed i s > 75, : ' . . W 
^ No. of threads ' 

12. Stress use of appropriate 

^ size collet to hold 2"' 

knurled diameter of over- 
size. 

13. .Use radius tool or file. 



Te 



r 
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Operator job title: Engine lathe operator 
Project Name: Fly tool face cutter^ 

Job name- 'Body, ... D.O.T. ilfo. 604.280 



^ Time: si hours 



Objeativee ; 
Using the equipment, materials , and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirjsments 
specified. 



Equipment: 

Engine lathe 

4- jaw independent chu(fk 

Micrometer carriage stop 

Right-hand toolhalder 

Rough turning tool 



1'^ radius turning 

tool 
Chalk 

t,Dial indicator 
1" micrometer 
6" rule 



, Operations 
1. Truing 
2.. Fao^ng 

3. Chamfering 

4. Shoulder turning 



fdateriala 

1 pc. CRS S.A.E. 1018, 
2"dia. X 2Z" long > - 



Selected .references: 

Machine Tool Technology by McCarthy- and Smith, and Machining Fundamentals 
by Walker 



PROCEDURE 



TECHNIQUES AND 



1. Cut stock to length as per drawing, using 
a power saw . 

2. .gemove all J)urrs with a file. 

3. Mount a 4- jaw independent chiick on lathe 
spindle. 



4. Clamp 2" dia . stock in 4-jaw chuck. 
rJLe'ave lii" extending frbm^^^^^^^ jav^ ; - 
faces, ; 

5. True up work to a total indicator runout 
of .001". 



6. Face to clean up saw marks. 



7.. Set up ^ turning tool and rough turn 
to |i." dia. by l|"*long. 



1- Cut stock AV to 



16' 

longer than finished length - 

3. Caution; Use' a cradle to 
eliminate damage to lathe 
ways and the need for 
holding a heavy chuck, 
V J^.PPP^'^-^ric ri^ 

to set jaws for 2" dia, 
stock. 'V 

5. Explain the meaning of, 
total indicator runout. 
CT.I^sfiO, 

6. Caution; Do not remove 
more material than necessary 
to achieve a smooth surface. 

7. Set rough turning tool 
slightly above center and ^ 
away from direction of 
feed. Selett the proper 
royghing speed and. feed. 



EKLC 



40 



30 



PROCEDURE- 



.A 



8. Set lip finish turning tool With |'* 
radius on nose of leading edge. 



5. Turn to .623y dia* and face shoulder 
to l^^^* length. V 

10. Turn chamfers n'V x 45^ on end of 

shank and on body. 
'11. Check all sizes for correct dimensions 

before .removing from chuck, 
. 12* Place finished diameter/ in a 'I'*" collet 

and skim cut 2" dia. to run true. 
13. Remove all sharp edges with a file and 

emeiy cloth. 
14 V Submit for inspection and grade. 



TECpNIQUES AND RELA TED INFO ^. 



8. Use a micrometer carriage 
stop and set for required 
length as indicated on y 
drawing. 

9. Check micrometer calipers 
for accuracy V using* a sizing 
standards 

10.. Use compound set to proper 
angle. 
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Unit No. 



Operator's job title: Engine lathe operator 



Project V 
Job No. 1 



I^oject Name: Self- centering vise 
Job name: Jaw- actuating screw 



Objectives : 

Using the equipment, materials, and 
opera^ons listed here, thp student 
will able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Equipment: 
Engine lathe 
Collet attachment 
Tool bits 
Center drill . 



Drill chuck 
Lathe centers 
Hermaphrodite calipers 



D.O.T. il?o.6p4.280 
Time: 7 hours 



Operations 

1. Facing 5. Chamfering 

2. Center drilling 6. Layout 

3. Turning 7. Measuring 

4. Recessing 8. Threading 



Materials 

CRS 1020, |"dia. x 4|" 



Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 



PROCEDURE 



TECHNIQUES AND RELATED INFO. 



-2 
3 
4 



6. 

7. 

8. 

9. 
10. 
11. 

12. 

13: 

14. 
15. 

16. 



Mount collet chuck assembly with |" 
collet. 

Arrange- for proper spindl^speed.^ ^ ' 
Set lathe tool for facing. 
Face both ends to lenfth as per drawing. 
Drill y|" dia. hole (with No. 2 center 
drill) in both ends, using drill chuck 
in tailstock y^ind^e. 

Remove drill chuck and replace tailstock 
center. 

Arrange heads'tock for turning b^etween 
centers. 

Place shaft between centers in lathe. 

Drive with lathe dog. 

Layout shoulder dimensions. 

Set lathe tool for turning. 

Rough turn |" diameter. Finish tum 

^0 .375''. 

Set tool for recessing slot. 
Recess to |" diameter by ^" width. 
Set chamfering tool. 
Chamfer x 45** all edges as per 
drawing • 

Turn piece end for end. Drive with 
lathe dog and protect |" dia. with 
soft material. 



8. Discuss common error of 
binding lathe dog. 
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PROCEDURE 



TECHNIQUES AND RELATED INFO 



17. Arrange gearing tor cutting as per 
draw£n^\ 

18. Set tool for thread cutting. 



19. Cut right-hand thread. Fit to mating 
part. 

20. Cut left-hand thread. Fit to mating 
part. 

21i Remove all burrs and p^ish. 
22v Siabmit for inspection and grade. 



18. Set compound at 29|^ 
or^-SO** to the right to 
cut right-hand thread. 



20. Set compound 29 1 ^ or 
SO"* to the left to cut 
left-hand threads. 
I 



\ 
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Unit No.\ 

4 J ■ 

Progeot V 
Job No. 2 
Drawing Nos. 



^ Operator's Job title: Engine lathe operator 
Project Name: Self-centering' vise 

Job.name: Guide rod D.O.T. No. 60^. 280 

— r^A^g ; 1 hour 



Objectives 

Using the equipment, materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 

Equipment: 
• Engine lathe 
Collet chuck attachment 
Tool bits 
Vernier calipers • 



Operations 

1. Facing 

2. Chamfering 

3. Measuring 



Materials 

CRS 1020, ^" dia. x 4i" 



Selected references 

Machining Fundamentals by talker, and Machine 
§ Smith. 



Tool Technology by McCarthy 



PROCEDURE 



1. Mount collet chuclc attachment with 
T" collet. Tighten with draw bar 
and have stock projecting i". 
-2 .—Set- lathe tool- for-^aciTTg-and- chamfering; 
3. Face one end. (Duplicate operations for 
both rods.) 



4. Chamfer end x 45*. 

5. Turn piece end for end and take light 
facing cut. 

6. Remove stock and measure overall length, 

7. Finish facing to length as per drawing. 



8. Chamfer end x 45*. 

9. Remove burr^ and polish. 

10. Submit for inspection and grade. 



TECHNIQUES AND RELATED INFO. 



Set lathe compound 
parallel to ways, lock 
carriage, and use dial 
for depth settings. 



Bring tool bit up to work 
face and remgve the required 
material by usinf: the 
compound dial . 
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Unit No. 
PvoQeoi V 
'Job No. I 

DraDinq Nos . 9^12 



Operator's job title: Engine\lathe operator 
Project Name: Self-centering vise ^ 
Job name: Knurled handle D.O.T. No. 60%. 280 



I 



TiUfie: 3 hours. 



Objectives : 

Using the equipment, materials, and 
operations listed here, the student 
will be a]ble to produce the piece 
shovm on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Equipment: 
, Engine lathe 
3-jaw universal chuck 
Tool bits 
Drill chuck 
Center drill 
Knurling tool 

Se lected references : 



A" and4^'* drills 
Boring tool 
I" machine reamer 
I" hardened|mandrel 
Lathe fil^ / 
Micrometer 

Hermaphrodite calipers 



1. Facing :7 Removing 

2. Center drirllxlg 7. Boring 

3. Turning 8. Filing 

4. Knurling 9. Polishing 

5. Drilling 10. Layout 

11. Measuring 

Materiats 

Aluminumf 24 ST, l|" dia.^ 
by 2" long 



Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith 



PROCEDURE 



1. Place stock in 3- jaw universal chuck with 1 
l|" projecting. 

- " 2r~&e t lathB^ 1 00 1 *f or f axritig and -f ace- ^d r -2 



3. Center drill endtof stock with center 
drill held in drill chuck in tailstock 
spindle, 

4. Remove drill chuck and replace with tail- 
stock center.. 

5. Adjust tailstock to , support end of work. 

6. Set lathe tool for turning. 

7., Take light cut on l^" faiameteij. so 
that stock is clean and runs true for 
1" length. 

8. Set medium knurl and knurl machined 
surface. 



Remove burrs from workpiece • 
and adjust so stock runs 
true, ' 
-^ee-xbntent"OUt line,— I tem VII- 
Speeds ^d Feeds, 



9.^ Remove the tailstock center and replace 
with drill chuck. 



Adjust the lathe to a slow 
back geared speed and a 
fairly rapid feed. Force' 
the knurls slowly into the 
work surface until a pattern 
begins to develop, then feed 
toward headstpck and flood 
with cutting fluid. 
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10. Drill through hole with JLrf drill, 

■ (. 

11. Redrill with drill. 

12. Set boring tool and bore to .365". 

13. Use I" machine reamer and ream to 
size. 



14. Remove Workpiece and press |" dia. 
hardened mandrel through reamed hole. 



15. Arrange, lathe for turning between centers 
Clamp lathe dog on the larger diameter 
mandrel end and mount between centers. 

16. Layout shoulder lengths as per drawing. 

17. Set lathe fool for turning and facing. 

18. Rougji turn |" diameter and shoulder 
dimensions plus 

19. Finish turn diameter. 

20 . Face |" shauider a%.per drawing . 
2irFac# 1*^ shbulder as per drawing. ^ 

22. Round aU sharp edges with lathe file.;, 

23. Polish wijQi emery cloth. 

24. Press out hardened mandrel. 



10. Back drill dit frequently^ 
to remove chips from flutes. 

12. This operation trues hole 
and pilots reamer straight. 

13. Locate re^^^;in the bored 
hole before tightening in 
the drill chuck i Use a 
cutting speed about 

that for a similar^ize 
drill, and a sIqw steady 
feed with a cutting fluid. 

14. Enter small end of, mandrel 
in hole and position so 
that* larger diameter ,of 
the mandrel is at the 
knurled end. Use oil in 
hole before pressing in , 
arbor press. 



25. Siibmit for inspection and grade. 



24. Support on knurled end 
and press small end of 
mandrel through the work- 
piece on the arbor press. 
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Unit ^o. 
Progect VI 

Job Nd. '^' 



Operator's job titter Engine lathe operator 
Project Ncxm: Close quarters hacksaw 



Job name: Frame 



Driiiiyina Noa^ 13^ 14 



Objefitivea 

Using the eqvdpment, materials, and 
operations listed here, the student 
win be able to produce the piece 
shown on the drawing iii accordance 
with' the time and accuracy requireifients 
specified. 



Equipment: 
Engine lathe 
3-j aw chuck 
Toolholder 
Tool bits ' 



Die and die stock 
Cutting oil 
12'' rule 

Single-cut mill file 



D.O.T. No.604.2S0 
Time: 1 h our 

Operations 

1. Facing 

2. Threading with die 

3. Radius forming 



Materials 
SAE 1018 CRS, 
1 pc. ^" dia. X ll|" 
long 



Selected references: ^ 

Machining Fundamentals by Walker , and Machine Tool Technology by McCarthy § 
Smi^ 



1 • Select stock and' remoye sharp edges . 
2. Mount in 3-jaw chuck and face end. 



""Z. Form radiu3 with rjadius tool. 

4. Reverse, face tb lengtlv and chamfer. 

5. Locate die, si^port with tailstock, and 
revolve machine by hand Uo cut thread. 



6. Remove burrs and polish. 

7. submit for inspection and grade. 



2. Select a 3- jaw chuck for 
more holding power during 

the die threading- t)per ?tiion 

3. Use file or forming tool. 

5. Follow the die with the 
tailstock to keep it 
straight. Support die 
stock handle with tool- 
holder shank. Use cutting 
oil whenever threading 
steel. 
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Unit No. 
Px^geot VI 
Job No. 2 ^ 



Operator's gob title: Engine lathe operator 

Project Name: Close quarters hacksaw 

Job name: Handle ^ D.O.T^ No. 604,^.280 



Drawing No8. 13114 



Time: 6 hours 



pbgectivea : ^ 
Using the eqxiipment, materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. ' 



OpertXtione ^ - . 

1. Facing 5v Knurling 

2, Center drilling 6. Drilling 

3, Straight turning 7. Tapping 

4. Angle turning 



Equipment: 
Engine lathe 
Collet attachment 
Lathe centers 
Drive plate 
Lathe dog 
Knurling tool 



Toolholder a:nd tool bits 
Drill chuck 
Center drill 
-No, 6 and drills 
i"-20 tap and hanctte 



Materials^ 
Aluminum 24 ST, 
1" dia, X 5" long 



Selected references: * 
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 



PROCEDURE 



1. Select stock and remove sharp edges. 

2. Set up collet attachment and 1" collet. 

3. Locate work in collet, face, and center 

drills-- _ 



4. Reverse piece, face to length, and center 
drill. 

5. Locate between centers with dog and 
drive plate. 

6. Turn to .927" ± /002", 4^" long. 

7. Turn to .875 ± .002", A" long. 

8. Knurl with medium pitch knurl. 

9. Remove dog and lathe centers and 
remount collet attachment* 

10. Locate in collet and turn end to 
.875" ± .002", I" long. 



11. Turn .500" ± -002, y^" long. 

12. Set compound to 30^ off center line and 
cut angle to blend with j" dia. 



Stress cutting speeds for 
^aluminum <^d.;ise^kerosene.- 
for cutting fluid. Alu- 
minum is machined. over 300 
ft, per minute. 



5. Locate dog close to end 
to clear knurlijig tool, 

6. Turn .010" undersize v 
before knurling. 

8.\.Bring size i^p to .937 ± 
.002 for fit in collet. 



10. Point out need to be care- 
ful not to mar work with 
col let • Avoid heavy cu1;s 
when holding in a collet* 

12. Caution; do not run into 
.500" dia. when machining 
the 30® angle. 
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TECHNIQUES AND RELATED INFO 



13. Mount drill chuck and No/. 6 drill in 
tailstock and drill hole l^" deep, 

14. Start i"-20 tap in drilled hole, 
guiding it with tailstock center: tap 

deep. / ^ 

15. Remove tap, reverse work in collet and 



16. 



drill 



dia. 



deep. 



Remove drill chuck, locate drill 



in tailstock'^spindle and drill 3|»» 



deep. . 

17. Remove viom and finish tapping ^ 
thread at |the bench. 

18. Remove bu^s. and polish. 

19. Submit fot inspection and grade. 



-20 



14. Guide the tap with tail- 
stock center to assure 
straight threads. 

15. Use pilot drill to depth 
before lising large drill. 
Use kerosene for lubri- 
cant on aluminum. 



I 
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Unit No. 
Project VI 
Job No. 5 



Operator ^8 job title: Engine lathe operator 

Project Name: Close quarters hacksaw 

Job name: Adjustable blade retainer D.O.T. il^p.604.280 



^Time: 2 hours 



Objectives : 

Using the equipment, materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Operations 

1. Facing 6, Threading 

2. Turning 7. Filing . 

3. Layout 8, Polishing 

4. Measuring 9. Cutting off 

5. Chamfering 



Equipment: 

Engine lathe 

3-iaw chuck 

Toolholder 

Tool bits 

Die and die stock 

Cutting oil 



Tail stock center 
Jacobs chuck 
Center drill 
Lathe file 
Emery cloth 



Matezn^als 

CRS 1020, dia. x 3 
long 



3|L 



Selected references:' 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy 
Smith ; . ' 

~ TECHNiams Mp 'mM info. . 



1. Mount 3- jaw chuck on the spindle. 



2. Select ^" dia. x 3^" long stock . 
and remove sharp edges. 

3. Tighten 3-jaw chuck with Ig" pro- 
jecting. , 

4. Take facing cut. 

5. Mount Jacobs chuck and center drill in 
tailstock. Center drill. 



6. Layout Ij" shoulder length plus ^" 
with hermaphrodite. 

7. Rough turn .250" diameter while 
supporting end with tailstock center. 

8. Finish turn .250' diameter and fdce 
shoulder to layout. 

9. Face off end to 1^" shoulder 
distance* 

10. Chamfer end j^L" x 45°. 
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. Stress that mating spindle 
and inside of chuck must 
be free of burrs and chips 

^.jwhen .moimting _ . 



3. Caution ; After tightening 
workpiece, remove the 
chuck wrench immediately. 

5. Demmstrate that the tail- 
stoqjc and headstock must be 
in alignment for this 
operation. 

6. The excels will be 
removed after turning. 

7. Do not cut shoulder distance 
beyond layout line. 



9. Discuss reason for supporting 

long slender work ^is way. ' 
10. Point out that a chamfer 
prevents a knife edge on 
the thread and is a lead 
for the die. 
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PROCEDURE 

11 • Locate die on work and backup with 
tailstockv 

12, Turn spiiidle by hand, follow with 
tailstock, and cut thread to -" 
length. ® 

13, Turn piece around and cut off to 
overall length. 

14. File sharp corners / then polish, 

15. Submit for inspection and grade. 



^ TECHNIQUES AWp RELATED 



12. Use cutting oil.' 



13. Show importai&e of side 
clearance for) a cutoff 
operation. 
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Unit ao. 
Projeot VI> 
Job No. 4' 



Operator job titte.i Engine lathe operator 



■Project Name: Close quarters hacksaw 



Obji ' ' 




^th)^ lequipment , materiljLs / arid 
ii^s listed hexe^ ihe , student 
able to produce the piece 
f^shown on .the drawings in accordance 
with thec::^time and accuracy requirements 
specii 




Equii 

Engine lait 
Collet assembly and.|" collet 
Tool bits 
Emery cloth 



D.O.T. No.' 604.280 



Time: 2 hour 




Mater iale ^ 

drill rod, |" long 



, Selected references: 

Maclftning Fundamentals by Walker, and Machine Tool Technology by McCarthy 

Smith V 

■_ 'PBOCEDURE 



1. Mount collet assembly and tighten 
workpiece in a 5" collet, 

2. Face one end to clean up, 

3i Face opposite end^to 5" length, 

4, Polish ends with emery cloth. 

5. Submit for inspection and' grade. 



r 
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Unit No. 
Prooeat VII 
Job No, 1 



Operator's job title: Engine lathe ope^atbr 
ProQeot Name: ^endti vise 



Job name: • Npt 



oinq No8. 15^ 16 



Objectives: 

' Using the equipment, materials , and 
operations listed here, the student 
will be able to produce /the piece 
shovm on the drawing in accordance 
with the time and accuracy requirements 
specified. 



D.O.T. No. 604.280 
Time:- 3 hours 



Operations 
1. Facing 5. Measuring 

2v Center drilling 6. Filing 

3. Drilling ^ 7^ Polishing 

4. Tapping 



Equipment: 
Lfethe 

3- j aw chuck 

Center drill- Jacobs chuck 
I", and drills 



•11 tap 



Lathe file 
Emery cloth 
1" micrometer 
6" scale 
Toolholder and 
tool bits 



Materials . 

CRS 1^" dia; X 1" long 



Selected references: • - 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy S 
Smith X w . . ^ ^ 



PWCEDUBE 



TECHNIQUES AND RELA^D INFO. 



1. Select stock and deburr • 

2. Mount in 3- jaw chuck and tighten. 
3* Face end to clean up surface, 

4. Reverse workpiece on parallel and 
tighten. (Caution: Remove parallel J 

5. Face end to |" length, 

6. Center drill, 

7. Drill through with ^^"^ pilot drill in 
tailstock, 

8. Drill through with drill* 

9. Drill through with f^" drill. 



10, Set up |"-11 tap to be guided 
square with tailstock. 

11. Tap Hhroughj reverse spindle inter- 
mittently to break chip. 
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9. Demonstrate how to use 
drill as a reamer to main- 
tain size. 
10. Use cutting oil arid slow 
^ ' ^ speed ^ 

11a. Show how to use the un- 
clamped tailstock, with 
the tap held in a drill 
chuck and the entire as^em- 
..bly guided by hand pressure, 
lib. Other operations will be 
done on threaded stud of 
the vise jaw. 
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Unit No. 



Operator's jpb title: Engine lathe operator 



Project VII 
Job No. 2 



Project Nam&: Bench vise 
Job nam^e: Washey* 



D.O.Y. i^^. ,604.2,8U 
Time: 2 hmiT^c; 



Objectives: 

Using the eqiaipment, materials, and 
opexations- listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time a^id accuracy requirements 
specified. ' - 



Operations 

1. Facing 5. Drilling 

2. Turning 6. Cutoff 

3. Chambering . 7. Polishing 

4. Center drilling 



Equipment: 

Lathe # l'\.microroeter 

3-jaw chuck ^6" scale 

Toolholder and tool bits Lathe file 
Center drill and Jacobs chuck Emery cloth ^ 
and ^" drills 



Materials 
: CRS.li" dia. X l2" 1 



png 



Selected references: - ; ^ 

Machining Fundamentals hyr Walker, arid Machine 'Tool Technology by McCarthy 



PROCEDURE 



TECHNIQUES MIX RELATED INFO. 



1. Select stock and*deburr.' 

2. Extend stock 1" from face of 3- jaw 
chuck and tighten. 

Take facing cut to clean up surface. 
Turn O.D. to tlean up surface to 
if" length. 
Chamfer 45® x 
Center drill. 

Drill 1" deep with ^" pilot drill. 
Drills" deep with J^" drill. 
Drill 1" deep with 5!4" drill. 



3. 
4- 

5. 
6. 
.7- 
8. 
9. 



11- 
12, 
13. 
14- 
15. 



IT • 



10. Cut off to. 



widt 



.Face ranaining piece to clean up. 
Chamfer 45** x 
Cut off to width* 
Polish and aeburr. 
Submit for inspection and grade. 



10. Use cutoff tool I" to 
wirfe. 
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Unit No. 
Prod0ot VII 
Job No* 3 



Opemtor'a Job title: Engii^lathd operator 
Ppojeat Name: Bench vise 
Job name: Handle 



, D.O.T. No. 604. 280 
Time: A hours . 



teotivea: ^ . " ' 

ng the equipment V materials » and 
operations listed fiere, the student 
will be able to produce the piece 
shown on the drawing in dccordance\ 
with the ti^e and accuracy requirements 
spefcified. 



Opevations 

1. Fiacing S. Center 

2. Turning * drilling 

3. Knurling 6. Chamfering 
A. Cutting off p. Filing 



Equipment: 

Lathe - ' 

3- jaw diiuck 

Center drill and Jacobs chuck 
Toolholder and tool bits 
Pine kniirlihg tool 



Coxmtersink 
1" micrometer 
6** scale 
Lathe file 
Emery-cloth 



Materials 
1 



CRS 



dia. X 6" long 



Seteoted veferevcea: 
Machining Fundamentals by) Walker, and Machine Tool Technology by McCarthy ^ 
Smith • ^ ^ 



1. 
2. 
3. 
4. 



8. 

9. 
10. 
11. 

12. 
13. 
14. 
15. 
16. 

ir: 

18. 
19. 




TECHNIQUES AND RELATED INFO. 



Select stock and debuTr, (v 
Tighten in 3rjaw chuck and face 
Center drill. 

Extend 5" from chuck f,^ce, suppqrt v^tit 
tailstock center, anoStighten work. ' 
Rough turn ^\ dia. to and face 
shoulder to » , 

Finish turn j;** dia. and face 
shoulder to 3^". 
Mount fine kni|jrl and knurl to within 
i" of chuck facg". 
Cut off to 3rl" lengtji. (Partr A) 
Face off remainder to. clean up. (Part B) 
Center drill. ■ ^ . . 
Drill deptli with j^" drill. 
Countersink to n?' dia. 
Cut off to I" iength. 
Mount collet assembly with 5" collet. 
Chamfer both endis (Part B) to 45f x jt"- 
Tighten Part A in collet. 
Chamfer both ends 45" x ~". 
Finish turn ^' dia, x^" length. 
Deburr and polisji. 
Submit for inspection and grade. 



17. Fit to Part B. 



Vnit No. 
Project VII 
Job No. 4 
Dreading Nos^ 15^ l^ 



Operator's job title: Engine lathe operator 
Project, Name: Bench vise 
Job name: Guide pin 



D.O.T. No. 604. 2S0 
Time: 1 hour 



Objectives: 

Using the equipment, materials, and^ 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 

Equipment: 
Lathe 

Collet assembly and 5" collet 
Toolholder and tool bits 
Lathe file 
Emery cloth 
6" scale . 



Operations 

1. Facing 

2. Chamfering 

3. Measuring 

4. FTling 

5. Polishing 



Materials 
Drill rod 

required) 



5 ' dia^x 3f" long (2 



Selected references: 

Smith''^''^ Fundamentals by Walker, and Machine Tool Technology by McCarthy 5 



1. ^Select stock dofeurr. 

2. Mount coJJet assembly witfe |" collet. 

3. Tighten workpiece and face one end. 

4. Reverse and face to 3i" length. 

5. Chamfer 45^ ifj^V ^ 
V 6^. Deburf and polish. 

7v Submit for inspection and grade. 



TECHNIQUES AND RELATED TNPn. 



4'' 
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Unit No. 



Operator's job title: Engine lathe operator 



Project VII 



Project Name: Bench vise 



Job No. 5 



Job name: Fixed and movable jaws 



D.O.T. il^o.604.280. 



DroDina Noe* 15, 17 



Objectives: 

/Using the equipment, materials « and 
operations listed here, the student 
will be able to produce the piece 
^shown on the drawing in accordance 
with the time and accuracy reqrirements 
specified. 



Operations 

1. Facing 5. Threading 

2. Measuring 6. Knurling 

3. Turning 7. Forming 

4. Undercutting 8. Polishing 



Equipment: 
Lathe 

4- jaw chuck 
Height gage 
Layout plate 
Center ptmch 
Center drill 



Indicator 

Toolholder and tool bits 
Knurling tool 
Lathe file 
Emery .cloth 



Materials ^ 
* CRS Ij" X 1^" X 7 



IT 



( 



Selected references: 
Machining Fundamentals by Wa:lker, and Machine Tool Technology by McCarthy § 
Smith ' . . ; - 

procedure' 

1., Select stock and deburr; ■ 

2. Mount 4- jaw chuck and tighten wprkpiece. 

3. Face one end to clean up. 

4. Reverse workpiece and face overall 
length to 7". 

5. Layout center at f"- 11 thread on ends 
and center panel. 

6. Center drill. 



2. Show how concentric rings 
^ on chuck are tised to 
%enter workpiece. 



Mount workpiece in 4-jaw chuck and 
tighten jaws until hole runs true. 
Leave 3" extending from chuck face. 



8. Rough turn f^" dia* and face shoulder 

^ ft? 
1 If 

and face 



S\ Demonstrate use of height 
gage on layout plate. 

6. Use shop, practice to select 
alternatives for center 
drilling; 

7. Use tailstock* center^ to get 
approximate center and then 
indicate center drilled 
hole concentric with spindle 



to 2f length, 

^Hthxi 
Finish turn to .625" dia. 



9 . Undercut 
10 



1711 

3 : 



shoulder to 2^" length. 

X 1^" 
^ 16 



lOA, Chamfer 45** 

11. Set for threading thread. 

12. Thread to 1§'' length, 
i 13. Mount nut tight on screw. 



12. Fit to mating nut. 
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"147 Take skim cut tb^ up ff- ^ 

on nut. ' ;-v ^ ' 

15. Set up medium knurling tool and knurl 
O.D. of nut. t 

16. File I" radius on either end of 
nut . , 

17. Deburr and polish. 

18. Submit for inspection and grade. 
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Unit No. 
Project Vll 
Job So. 6 



Operator ^8 30b title: Engine lathe operator * • 
ProQeot Name: Bench vise 

Job name: Screw D.O.T. il^o, 604.280 



Drawinci Noa. 15. 16 



Time: 6 hours 



Objectives: 

Using the equipment, materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified-. 



Operations 

1. Facing 5. Threading 

2. Center drilling 6. Forming 

3. Turning 7. Polishing 

4. Undercutting 8. Measuring 



Equipment: 
Lathe 

3- jaw chuck 

Toolholder and tool bit 
Center drill 
Jacobs chuck 
Collet assembly and ^" collet 

Selected references: 

Machining Fundamentals by Walker 

Smith 



Lathe file 
Emery cloth 
1" mic'rometeT 
6" scale 

Taiistock center 



Materials 
CRS 1" dia. x 5 



IT 



long 



and Machine Tool Technology by McCarthy § 



TECHNIQUES fiND RELATEp INFO. 



1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 



Select stock and deburr. 

Mount 3- jaw chuck, and tighten shaft. 

Face off end to clean up. 

Center drill. 

Extend work 4" from chuck face, support 
with taiistock center, and tighten. 
Finish turn if" dia. to 3|" leng1:h. 
Rough turn i'* dia. to 3|" length. 
Finish turn .500" dia. 
to 3i"' length. 



and face shoulder 



Chamfer 



Undercut |" width 



45^ 
ii 



dia. 



^^ith f" 
tighten. 



Setup for threading 
Thread |"-13 UNC. 
Blount collet assembly 
Reverse workpiece -aM 
Face to overall length S^^\ 
Finish turn y|" dia. x length 
Finish II" R. 
Deburr and polish. 
Submit for inspection and grade. 



11. Fit to standard ni|^v 



collet. 



16. 
17. 



form tool with 
Use file or form tool 



Use 



R. 
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Unit No. 
Project VUl 
Job No. 1 
Di 



Operator job title: Engine lathe operator 
Project Name: Lathe dieholder 

Job name: Sliding holder D.O.T. No. 604.280 

Time: 8 hours 



Objectives: 

Using the equipment, materials, and 
operations listed here, the student 
will. be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Operations % 

1. Facing^ 7. Drilling 

2. Center drilling 8. B6ring- 

3. Turning - 9. Filing 

4. Knurling 10. Polishing^'* 

5. Undercutting 11 . Layout 

6. Forming 12. Measuring 



Materials . ' .* 

CRS 2|" 4ia, X 3^" long 



Eqidpment: ' . ' 

Engine lathe Driving dog;^ 

3- jaw chuck ^ 1.2" micrbmeter 

Collet attachment, collets Vernier calipet* 
Toolholder and tool bits Knurling tpol, - 
Headstocki^tailstock centers Lathe file and ^ 
Micrometer stop . \ emery cloth y . 

Jacobs chuck, center drill. / I 

Selected references:^ V- " ^> ^ ^ ^ ^ ^ ' ♦ • ' 

Machining Fundamentals jif^^^^ Tool Wchriology by McCarthy i^' 

' Smith , / . :^ '-^ Jit-- ■'■ ^ '' ' ' ■ ; W ' 

' ' PROCEDURE K ^ - ^ ^ V • y ^TBCHNfOUES ANp^ J^ELA TED tSFO. ' 

1. Select stock and^deburr ends . ^/ " r ' • ^ ^ / 

:2. Moimt 3-j^w ehuck\^d Mgftteil workpi \ , ; ^ ^ ; ^ • 

' ,3. 1 Take facing ciit^toJ^iean up rough surfaceC^' x'^ > . ^ ' 

■ ■4^^Genter.drjtl4;: ^ /' '/ ' ■ - /■ ^ ^ - 

,5 tlevers;^ workpJfeece.^d( take facing out A ^^j-.:^' " ' " • 

.W3|".^nith.^ ^ - - . . , ' 

, 7. ^B^tf ehk wpri^idce ^IMj ^ 7^ Explai\ tHat -seatiiig cenlir 
. . ^ , in tt4lst<(ck c^|5^an^$^^^ . / 'r in the ^tailsmk 'cpritej; beft)ret : 



-/S.iRbu^h turn 1 .Q0^ di%i<i^r;^ 

, and ace. shoulder tq:'l2^f. , v • 
9. Remo^^cl^ck and mount 'Worlsniefce *^ t;^ 
bet^deh\dente^s witL^driye clamped" 
; to itLtt^yiameter: " i» 1 

10. TaRfe.^^a^MsMlL finish cut to clean, up ' 
^- 2|'*fdiGmfeter/. . 1. 

11. Mount course knur l^and^^knurl .2-»^' 
.diameter. ^ ^ t'^' . • ' 

V^12. Finish 'turtv ^epth bri either 



/ ^ clafnbing^ .chuck .helpsV 





11. Emphasise the use of oit^and 
tackgears*^ 



' y vSide^bif/k^tifi tf j'V width. 
' 13^Finish rad4»u$ on eith^ 

rkpiece-^nd fini _„„ 
letet ani^ face shdujlSer- to 



' raa^-ue on eithei^^nfi'^^,^/;v^^r 13. File.vor tise a. form tod 
'Reverse workpiece.iand finish tum*^v^ 

• -2i" lefi 

8 •: . 



14. Protect knurl with sc^ft 
material. . 




EKLC 




^6 



PROCEDURE . 



TECHNIQUES AND RELATED INFO. 



15. 
16. 
17. 

18. 

19. 
20. 

21. 

22.- 
23. 



Undercut -j^^ diameter x -j^' width. 
Finish radius. 

Mqunt collet assembly and hold shank 
in a 1" collet. 

Pilot drill with drill to if' 
depth. 

Finish drill -jy" diameter to 1-^' depth, 

Mount 4)oring tool and micrometer stop, 
then rough bore l.SOO" diameter to 
1-^' diameter x .490" depth. 

Finish bore 1.500" diameter to fit 
die and face inside shoulder to -j-" 
depth . 

^Deburr and polish. 
Submit for inspection and grade. 



16. Use file or form tool. 



18. 



21. 



Use oil and back^ out 
drill frequently. 



Emphasize that. mating 
parts are used for fitting. 
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Unit No. 
Projeat VIII 
Job Ho. ^2 



Operator job title: Engine lathe operator 
Project Name: LsLthe dieholder 

Job name: Tapered shank st5)port D.O.T. No. 604.280 



Objectives : 

Using the equipment, materials, and 
operations listed here, the student 
will be able to prodilce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Operations 

1. Facing 6. Drilling 

2. Turning 7. Boring 

3. Center drillingS. Measuring 

4. Undercutting 9. Filing 

5. Taper turning 10. Polishing 



Micrometer 1" 

and 2" 
Vernier caliper 
No. 3 Morse taper 

adapter 
Set of radius gages 
J" and I" drills 



Materials 

CRS 2" dia. X 7i" long 



Equipment: 
Engine lathe 
3- jaw chuck 

Toolholder and tool bits 
Headstock and tailstock 

centers 
Jacobs chuck, center drill 
Driving dog 
Selected references: 
Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 



PROCEDURE 



1. Select stock and deburr ends. 

2. Mount 3- jaw chuck and tighten workpiece. 

3. Take facing cut to clean up rough surface, 

4. Center drill. 



TECHNIQUES AND RELATED INFO. 



5. Reverse workpiece and face end to 7|" 

length. ^ 
6\ Center drill. 

7. Rough turn tapered shank to l'» 
diameter arid face shoulder to 42" 
length. ^ 

g. Undercut ||»» diameter with radius 
tool to a length of 4-". 



9. Fipish turn .680" diameter to |" length, 

10. Finish ^" radius on the end. 

11. Set up taper attachment for given 
taper . 



12. Rough turn taper to .840" small end 
and .991" large end. 



Describe alternate methods 
for grinding single point 
form tools and checking 
them with a radius gage. 



10. 
11, 



e^ile 



12. 
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Use^ile or a form tool. 
If attachment is not 
available, use offset tail- 
stock method. Qesdribe 
advantages of €aper attach- 
ment. 

Demonstrate how to compen- 
sate for errors of taper 
until correct one is 
achieved. 
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PROCEDURE 



TECHNIQUES AND RELATED INFO. 



13. 



14. 



15. 

16. 
17. 
18. 

19. 



20. 
21. 
22. 



Finish, turn taper leaving grinding 
stock .805" small end and .956" large 
end. 

Remove centers from lathe and mount 
tapeired end of workpiece into head- 
stock. Use adapter or bore- tapered 
nest: if pecessary. 
Finish -turn 2" diameter to clean up 
surface'. 

Pilot drill ^" hole to 2" depth. 

Drill I" hole to 2" depth. 

Mount boring tool then rough bore ^ 

1^" diameter and 2" depth. 

Finish bore 1.002" ± .001" diameter 

to 2" depth. " . 



13. 



14. 



19 



Show how to use micrometer, 

tapered adapter, or tapered 

gage for fitting, 

Check for runout to make 

sure taper is seated 

correctly. 



*'go" and "no go** 



Finish 5 * radii on 2" diameter, 

Deburr and. polish. 

Submit for inspection and grade. 



Describe 
plug gages. Use mating 
. part for a sliding fit. 
20. Use file or form tool. 



11^ 
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Unit No. 
Prog eat IX 



Operator's job title: Engine lathe operator 
Project Name: Eccentric test shaft ' 



Job name: Shaft 




Objectives : 

Using the equipment, materials, and 
operation! listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



D.O.T. No. 604.280 
Time: 30 hours 



Operations 

1. Facing 7. 

2. Straight turning 



3. Layout 

4. Measuring 

5 . Chamfering 

6. Threading 



Jacobs chuck, 

drill 
Lathe file 
Emery cloth 
Driving dog 



center 



Equipment: 
Engine lathe 
3- jaw chuck 
Toolholder 
Center gage 
Thread micrometer 
Headstock and tails tock V-block 

'Centers Height gage 

beiectea references: 

Machining Fundamentals by Walker, and Machine 
Smit h 

PROCEDVBE 

1. Select stock and deburr ends. 

2. Mount 3- jaw chuck and tighten work- 
piece. 



Materials 
CRS 1020, 2" dia. 



Taper 
turning 
8. Eccentric 
turning 
Grooving 
Forming 
Polishing 

X 6i" 



9. 
10. 
11. 




3. 
4. 



Take facing out. 

Center drill to no greater than i" 
diameter. ^ 
Caution' ; If this hole is any larger 
it would break into the eccentric 
center hole. 

Reverse shaft in 3-jaw chuck. 



2. Discuss reasons for 

avoiding excessive over- 
hang and runout. 

4. Point out that r.p.m. for 
this operation applies to 
the dia. of the center 
drill. 



7. 
8. 



6. Take facing cut to overall length of 

Center drill (no greater than dia.) 
Rough turn areas J and K to li**' 
diameter and face shoulder' length to 
5^" of blueprint dimension. V ' v 
Tighten dog on l|»' dieter and mount 
shaft between centers. 

Take a skim cuf along entire length so 
that the O.D. is concentric with the 
centers . 

Remove the dog, color both ends of the 
shaft with layout dye, and fasten in a 
V-block. 



8. Support ^end with the tail- 
stock center. 

9. Demonstrate methods to 

; check alignment and con- 
centricity of centers. 
10. Explain the importdunce of 
concentricity for all 
diameters. 
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PROCEDURE 



TEP MUJQUES^AW RE L ATED INFO 



12, Take the assembly to a layout plate 

and scribe a center line on both ' 
ends with a height gage. 



13. T|^m the centerline 90° and scribe 
a line on either end .250" up from 
the center. 

14. Center punch the intersection of these 
lines, and center drill both sides. 
Caution: Do not break into true 



15. 



16. 



centers . 

Tighten dog on area K and mount 
between true centers. 
Rough turn areas A, B, and C to 1~" 
dia. and face shoulder of section u 
to of blueprint length. 



12 . Dis cuss technique for 
scribing centerline by 
touching off from the 
top of thk shaft with 
the gage^fmd subtracting 
the radius. 



14. Explain the principle of 
eccentricity. Use the 
drill press or local 
shop practice to center, 
drill eccentric centers. 



16. 



17. Rough turn areas D aJid E to .250'* dia. 
and face shoulder of section E to 

of blueprint length. 

18. Rough turn areas F, G, H, and I to 
lfl"dia. _ 

19. Reverse workpiece, tighten dog on area 
A, place between eccentric centers and 
rough turn area H and I to 1~** dia. 
Caution: Leave stock on either 
side of shoulders for areas H and I in 
order to finish face. ' 

20. Place between true centers, rough turn 
area B to 1.560" dia., and face shoulder 

' "to of given dimension. 

21. Fini^ turn areas J and K to 1.000" dia: 
and flaccf shoulder of area J to given 
dimension. 

22. Finish turn area F to 1,888" dia. , 



23. Remount between eccentric centers, 
finish, turn areas H and I to 1.125" 
dia., and face to give shoulder dimen-") 
sions.*^ 

24. Finish tpm area H to .625" dia. and 
face to give shoulder dimension. 

25. Remount between true centers, finish 
turn area G to 1.500" dia. and face 
to given shoulder dimension. 



To maintain proper con- 
centrici^ of several 
diameteiy rough turn all 
dimensions before finish 
turning to size. 



19. 



Use unde^^cutting tool. 
Explain to student how 
this tool is used in- 
between interfering 
diameters. 



20. Use undercutting tool. 



22. Demonstrate the use of 
the formula O.D. 

* No. of teeth + 2 
diametral pitch* 

23. Use undercutting tool. 



24. Use undercutting tool. 
25fc Use undercutting tool. 



26. Finish turn area J to_ v750" dia. 

and face to given shoulder dimension. 

27. Reverse workpiece, clamp doc to area 
K, and mount between centers J 

28. Finish turn area A to .700" dia. and 
face shoul^r to given dimension. 



29. Finish turn areas B and C to 1.000" 
dia. and face the shoulder of C to 
the given dimension., ♦ 

30. Finish turn areas D and E to 1.187" dia. 
and face shoulder of E to the given 

^dimension. 

31. Fittish turn area E ta .875" dia. and 
face shoulders of E to the given 

. .J^'dimensions . 

32. - Finish turn taper for area B by • 

feeding along compound angle. Maintain 
.750" dia. x 1.125" length.. 

33. Revers^e workpiece, clamp dog to area 
A and mount between centers. - 

34. ' Finish J" radii on area F, 



35. Chamfer area K, ^" x 45°. 

36. Set gearbox for l"-8 UNC-LH 
and position threading tool and 
compound for left-hand' threading. 



37. Cut l"-8 UNC-LH thread to size. 



38. Deburr axKi polish, 

39. Submit for inspection and grade. 



TECHNIQUES AND RELATED INFO. 



.27. Protect surface with soft 
material between set 
screw and jt^orkpiece. 

28. Review formula for 

minimum turned dia, when 
given the size of a hex- 
agon across the slats. 



31. Use undercutting tool. 



32. Review formula: angle of 
compound = tangent of 
angle = .125 
1.125 



34. Use form tool or file. 
Show the use of the 
radius gage. 

36. Discuss i.^POT^jH^ con- 
siderations fGH^weading . 
such as: compd^^Kstngle^ 
direction of feed, fitting 
and depth of cut. 

37. Fit to nut, thread micro- 
meter^ or 3-wire measure- 
ment. 



\ 
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Unit No» 
Projeat % 
Job Nol 1 



Operator* a job title: Engine lathe operator 
Proo^at Namer: Jap wrench- ; - " 
Job name: Chuck body 



Qkjeatives : 

Using the equipment, materials, and 
operations listed here, the student 
will be able to prodqce the piece 
shown on the drawihg in accordsmce 
with the time and accuracy '^requirements 
specified. 



D.O.T. No. 604.280 



Operatione 

1. Facing 7. Cutting 

2. Center drilling off 

3. ^Straight turning 8. Tapping 

4. Taper tuminjg n 9. Chamfering 

5. Drilling IQ. Filing 

6. Boring 11. Polishing 



Materials 



Mffedium knurling CRS 1" dia. x 2^" long 



Equipment: 
Lathe 

Toolholder * ^qqI 
Tool bi^ts i", l^" drills 

Collet assembly and 1" collet |**-16 tapping set 
Jacobs chuck and center drill File \ 
Centers and driving dog Emery cloth ' 

Selected referenoee: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith- ■' ^ 



TECHNIQUES AND RELATED INFO. 



1. 
2. 
3. 

4. 

5. 

6. 
7. 

- 8. 
9. 



10. 
11. 

12. 
13. 
14. 



Select stock and deburr. 
Mount collet assembly with 1" collet, 
Tighten woi^cpiece in collet and face 
one end to cleanup.. 
Center drill. 

Reverse workpiece and face end to 
clean vp. ^ 
Center drill. 

Cjlilrtj^ driving dog to' one end and 
mpiiSt assembly between centers. 
Finish turn to .980*» dia. x 2" length. 
Mount medium knurl, then knurl .980" 
dia. to l|«' length. (Do not raise 
, knurl above 1" dia.). 
Mount collet assembly and ltf.ghten;work- 
piece (1*' collet) . 

Set compound to given angle and turn 

dia- to I" length along given 
an^le, 

Moimt i" pilot drill in tailstock 
chiick and. drill to i|" depth, „^ 
Mount drill and drill to l|'» , 
depth. 

Set up for boring tapered hbite, 
feeding with compound at given angle. 
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9. Set lathe for low r^p.m. »s 
and use oil on knurl. 



14. Show that side clearance 
is critical for small hole 
boring. " / 



PROCEDURE 



15, Finish bore tapered hole to 
" 7 rfepth, " 

16, Cut off. to lA'Vlength. vav 

17, Reverse woirkpiece and hold knurled 
dia, in a 1'' collet.. 

18, Face to overall length of l|»\ 

19, Bore to tap drill size for a, |''-16' 
tap to I" depth. 

20, Set up for tapping the 1^^-16 RQle 



and tap to depth. 



21. Chamfer end to depth. 

22. Deburr and polilh. 

23. Submit for inspecHon and grade. 



TECHNIQUES AND RELATED INFO. 



17. Demonstrate that back 
face should not run out, 



20. Describe the use of the 
starting tap and the 
bottoming tap. 



\ 
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Unit No. 



Operator's job title: Engine lathe operator 



Project X 



Project Name: Tap wrench 



Job No* . 2 



Job name: Wrench body 



5. a 



604' 280 



Time: 10 hours 



Objectives *" 

Using the equipment, materials / and 1. 

operations listed^ere, the student ^ 2. 

will be able to produce tibie piece 3. 

shown on th^ drawing' in accordance. 4. 
with the time and accuracy requirements - ^5. 
specified. 



Operations 
Facing 

Center drilling 
Drilling ^ 1^ 
Boring 
Reaming 



Form 

turning 
Threading 
Taper 

turning 
Filii 



Equipment:^ 
Lathe 

Collet assembly and 



collet 



^" reamer 

Centers and driving 

dog 
Lathe file 
Emery qloth 



10/ Po^iihing 

Materials ' 

CRS I" dia. X 3|" long 



1? 

Jacobs chubk and center 
* drill 

Toolholders and tool bits 
^"Mrill, letter. C drill 
Selected references: 
Machining Fimdamentals by Walker, and Machine Tool Technol<^gy by McCarthy § 
Smith 



PROCEDURE 



TECHNIQUES AND RELATED INFO. 



1. Select stock and deburr. 

2. Mou»t collet assembly with |" collet, 

3. Tighten workpiece in collet and take 
facing cut on end. 

4. Center drill to ^" dia. 

5. Reyerse* workpiece and face, end to 
3|". (Note> I" will be removed 
in later operation.) 

6. Center drill to |" dia. 

7. Mount dia. drill in tailstock^. 
. and drill to depth. 



8. Mount small boring tool^to enter 
hole and/bore to .240" dia., ^" depth! 

9. Mount a "C" drill in the tailstock and 
drill to 2^" depth. . 

10. Mount a ^'^ reamer and ream to 25" 
depth. 

11. Set up. for turning between centers 
I and clamp driving dog on end opposite 

reamed hole. 

12. >Mount workpiece between centers and tiim 

I" diameter to if"' length. 



J. 



10. 




Point out that oil must be 
used and t|ie drill retrdcted^ 
frequently. 
Demonstrate tluit ^he bore^g^ 
hole is cortcVntric and xiSfll^ 
as a guide f of the reamer. 



Emphasize that speeds for 
reamers are less than for., 
drills. 

Protect surface with soft 
material. 

Describe the use of a form 1 
tpol for turning sho.ulders 
with fillets. * 



(Note: 1^" will be faced off end 
laterVtq;iepove I'' center 

13. Turn diameter to Ipngth and 
maintaiSi |" length for threaded 
area. 5 

14. Set up for threading |"-16 dia. and 
finish to size. 



15. Remove from centers and' tighten in a 15 



collet attachment with a |" collet. 



16. 



17. 
18. 



Face off j**:'^to remove center. 
Maintain length. 
Set compaond to given angle and finish 
tiim hose[ to |" dia. by given? 
ihclude(^ '^^^ * 7 
Reversofw6tlq>iece and form spherical ' 
end witai'jfiJle and emery cloth. 

19. Drill hbX^ to intersect diameter 
Use No. 20 drill. 

20. Tap hole 10-32-UNC-2B. 
-•21. Deburr and polish. 

22. Submit for inspection and grade. 



14. Show how to lase internal 
thread of chuck body as 
a threaded ring gage for 
fitting. 

Seat in a tailstock center 
before tightening to align 
for miniminn runout. 



17. Point out that the carriage 
- should be locked for t|iis 

operation^ 

18. Describe the difference 
in speeds when filing and 
polishing. 
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IMit No. 



Operator ^8 job title: Engine lathe operator 



Project X 
Job No. 3 
Dreading No. 21 



Project Name: Tap wrench 
Job name: Handle 



Objectives: 

Using the equipment ^ materials 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy r^uirements 
specified. ^ . 



Equipment: 
Lathe 

Collet attachment and 

collet 
Toolholder 
Tool bits 



1" micrometer 
Vernier caliper 
Lathe file 
Emery cl6th 



D.O.T. No. 604. 2B0 
Time: h hour 



Operations 

1. Facing 

2. Undercutting 

3. Filing # 

4. Polishing 

5. Measuring 



Materia ' ^ ^ 
CRS i" dia. X 4i" 



Selected references: > 

Machining Fundamentals by Walker, and Machinfe T^ol Technology by McCarthy § 
Smith 



PROCEDUEE 



1. Select stock and deburr. 

2. Set up collet assembly with 5" collets 

3. Tighten workpiece with jiraw bar and 
face both ends to 4*' length. 

4. Undercut center |" wide by .220" 
dia. 

5. File and polish ends. 

6.. Submit for inspection and grade. 



TECHNIQUES AND RELATED INFO. 



Demonstrate use of vernier 
caliper for measuring small 
undercuts . 



71 



61 



Unit No. 
Project No, 
Job No. » 1 



^Operator's job title: Engine lathe operator 



XI 



Pro^Qt Name: Micrometer boring head 



1^ 



Drauina Nos. 



' Job name: Stop pin 
22.23,24 



Objectives : 

Using the equipment, materials, and 
operations J4s ted here, the student 
will be able ria produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. . ' 

Equipment: • 

Engine lathe 1^' micrometer 

Collet attachment and *6" scale 

I" collet Lathe file 

Toolholder • Emery cloth 

Tool bits . 



Time: 2 



hou^ 



Operations 

1. Facing 

2. Turning 

3. Chamfering 

4. Measuring 

5. Filing 

6. Polishing 



Materials ' 
Drill rod |" 
< long. 



dia. 



Selected references: 

Machining Fundamentals by Walker, and Machine 
Smith 



Tool Technology by McCarthy § 



PROISEDURE 



1. Select stock and deburr. 

2. Mount collet assembly and 5" collet. 

3. Tighten workpiece and face end to 
clean up. 

Reverse workpiece and face to overall 



4. 
5. 



length |i" 
Rough turn 



shoulder to 



.250" dia. to and face 



6.. Finish turn .250^* dia. to size 

^and face shoulder ^-^ 
7. File X 



to 



length. 

TT ■ Chamfer. 

8, Debuwp and polish, 

9, Submit for inspection and grade. 
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TECHNIQUES AND RELATF.D TfJPD 



5. 



Illustrate how. the lathe 
compound set parallel to 
the ways can be used for 
depth settings. Note: 
Lock the carriage. 
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Unit No. 
Project XI 
Job No. 2 



Operator's job title!: Engine lathe operator 

Project Name: Micrometer boring head 

Job ncme: Dial *. . ^ D.O.T. 604. 280 



Drauir^j Nob. 22. 23 



Objectives 

Using the eqiiipment, materials , and 
operation's listed here, the student 
will be able to produce the piece 
shown on tSle drawing in accordance ^ 
with the time and accuracy requirements 
specified. 



Equipment: 
Lathe, 3- jaw chuck 
Toolholder and tool bits 
No. 21 drill • 
Jacobs chuck and center 
drill 



1" micrometer 
Vernier caliper 
6" scale 



Operationa 0 

1. Facing 6. Undercutting 

2. Drilling ,7. Cutting off 

3. Turning 8. Filing 

4. Chamfering 9. Polishing 

5. Threading 10. Measuring 



Materials 

CRS 1018, r* dia. x 2" 
long 




Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 
Smith C ' , ' 



PROCEDURE 



1. 
2. 



Select stock Mid deburr 
Mount 3- jaw chuck, extend stock 1^" 



frcOT chuck jaw face, and tighten. 
3. Take .facing cut to clean up stock. 
. 4. Center drill. 

-5. Drill No. 21 drill to |" depth. 
6. Rough turn |" dia. to .530" and face 
shoulder to ^1" length. 
Finish turn .498 dia. to 



7. 

8. 
9. 



\ .502 
Chamfer end 45**. x 



5|i 
8 



length. 



Mount cutoff tool and undercut |** 
length to 



25„ 
32 



dia. 



9. Undercut is for clearance 
to machine 45** angle on 
dia. 



10. Undercut .250" width to dia. 

11. Turn compound to 45® and finish 45** 
angle to .990" dia. 

12. Deburr and polish* 

13. Set up for threading |"-20. 

14. Finish thread i"-20 UNF-2. 

15. Deburr and polish. 

16. Cut off to I" length. 

17. Submit for inspection and grade. 



13. Use compound at 30** for 
threading . 

14. Fit thread to mating slide. 
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^erai^'s 3ob t^tle: EnS^ine lathev^r.dj:c)r* -.v > » *; 
Project Name:., Uicrox^eXf^'^Qi hoTi'n^^hii^^^ S. ;r ' " ■ , 



Drdwim 'Nob. 22 ^ 25 



'eat Name:. Micromejpij boring'^ hi 

' V '^^ jtf^- * " " 



Objectives:'^ ; 

Using the equipaent, ma£eri'a|slsisj^ 
opej^tipns listed ^er^/ tlie st&ent^-- " 
will be able to' prodyce t^^ piec^r ^ 
shown oti the drawing in accqjrdahce - 
with the \j:ime and accuracy requireiw^ts 
specified, . ' . . . , > - , ^ ! . 



Lathe file 
Emery cloth' 



Equipment: 
Lathe 

3- jaw chuck 

Jacobs chuck and center 1" Micrometer 

Jrill 6" scale 

Toolholder and tool bits Vernier caliper 
Drive dog 



7 



ing jf^^*^ 6 , • Chamfering 

3 , *Turnirig: $ . 'l^qlishing 

*4 . Itireadin^ * l'^/' ]^ ^ Measuring 
5; Undei^cutJ 




Maberi^la 

CRS SAE 1018/1" dia. 
X 2i" 




I. 
2. 
3. 
4, 
5. 

6. 
7. 

.8. 

9. 

10. 

11, 
12. 

13. 

14. 
15. 
16. 
IZ. 
18. 
19. 



Select stock and deburr. 

Mount 3- jaw chuck and tighten workpiece, 

Face one end to clean up. 

Center drill end. 

Reverse workpiece and face to 2" 

overall length. 

Center drill end. 

Mount centers, drive plate, and tighten 

drivfe dog to one end of workpiece. 

Rough turn dia. to and face 

shoulder to iX" length. 

Finish turn diameter and face 

shoulder to length. 

Reverse workpiece and tighten drive 

dog on end. 

Take li^t cleanup cut on |" dia. 

Rough turn 5"-20 thread to and ' 

face shoulder to j|" length. 

Finish turn i"-20 thread -to .500 

and face shoulder to length. 

Undercut y^" ^ deep. 

Chamfer ^i^" x i-!^^. 

Set up for, threading 5"-20. 

Finish thread i"-20. 

Deburr and polish • 

Submit for inspection and grade. 



\ 



10. Protect surface beneath 
dog with soft material. 



17. Fit to mating part. 



ERIC 



64 

74 



Unit No. 
Project XI 
Jo^^Ho. 4 



Operator ^8 job title: Engine lathe operator 
Project Name: Micrcaneter boring head 
Joh name: Dovetail slide D.O.T.^ No.60A.2S0 

Time: 3 hours 



Objectives : 

Using the equipment, materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Operations 

1. Facing (4- jaw chuck) 5. Tapping 

2. Center drill 6. Measuring 

3. Drilling 7. Filing 

4. Boring 



Equipment: 
Lathe 

4- jaw chuck 
Jacobs chuck 
Center drill, drill, 
drill 



Depth gage^ 
Vernier calipers 
10-32 and |'^20 tap 
1-2" micrometer 
Tap wrench 



Materials 

CRS SAE 1018, 1" X. 1" 
X li" 



Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy § 



PROCEDURE 



TECHNIQUES AND RELAL 



1. Select stock and deburr. 

2. Mount 4- jaw chuck and indicate work 
concentric with spindle. 



3. Face workpiece to clean up surface. 

4. Center drill. 

5. Drill with pilot drill 1" deep. 

6. Drill thru with No. 21 drill. 

7. Drill j^" hole to depth. 

8. Mount boring tool and bore ||" hole 
to depth. 

9. Hand tap ^"-20 UNF-2B square tQ.,^is 
using tailstock to feed. ^- ^ 

10. Retap with bottoming tap so that* mating 
part threads flush. 

11. Reverse workpiece and face to 1\ 
length. 

12. Hand tap 10-32 UNC«2B hole. 

13. Deburr and polish. 

14. Submit for inspection and grade. 



J 3|| 
^8 



Demonstrate that. for greater 
accuracy indicating is done 
at the midpoints rather 
than the ojnter edge. 



Mention that boring corrects 
drilling runout. 
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Unit No. 
Project XII 



Operator Job title: Engine lathe operator 
Project Name: Surface gage 



Job No. 1 Job name: Adjustment screw 

Draining Nos. 25, 26 



Objectives: 

Using the equipment, materials, and 
operations listed here, the student 
will be able to produce the. piece 
shown oil the drawing in accordance 
with the time and accuracy requirements 
specified. 



Equipment: 
Engine lathe 
3- jaw chuck 
Toolholde> 
Tool bits 

10-32 die and diestock 



Lathe ff^ 
1" jaicrcaneter 
6V scale 

Cutoff tod^; and holder 



D.O.T. il^o. 604.280 



Time: 1 Hou r 



7 

Operations 

1. Knurling ^ 

2. Facing 

3. Turning 

4. Threading 

5. Cutting off 

6. Chamfering 

Materials 

CkS I" clia. X 2" long 



Selected references: 

Machining Fund anient als by Walker, and Machine Tool Technology by McCarthy 
§ Smxth 



PROCEDUEE 



TECHNIQUES AND BELATED INFO. 



1. Select stock and deburr. 
2m Mount 3- jaw chuck. ^ 
3. Locate workpiece in chuck with 1^' 
projecting from jaws. 



f 

3tt 



4. Face end to clean up. . 

5. Rough turn to dia. 

6. Finish turn .190'' dia. 

7. Chamfer end with file. 

8. Cut thread to shoulder with 10-32 die. 

9. Knurl area 1" from end. 



long, 
long. 



10. Set up cutoff tool square to center- 
line and on center, cut off piece 

n long, and chamfer head. 

11. Deburr and polish. 

12. Submit for inspection and grade. 



3. Workpiece can be machined 
and cut off when held in 
this manner. 



9. Use hand feed to start die 
straight, guiding it with 
the tailstpck, or use tail 
stock die holder. 
10. Caution : Use cutting oil% 
Stop cutoff part way and 
file chamfer on head. 
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Opez>ator '3 nob *,V7 

. > . . ^^the operator 

^ooeot Name: Surface gage 



'Tab name: Scriber point 



Objectivee • 

With the time Ld afciJa- """'^^^^ " 
specified. accuracy Tequirements 

Equipment: 
Engine lathe 

Collet holder and .'^^e stocJc 

Toolholder ''"^^^^ Micrometer 

Tool bits ^" scale 

10-32 UNF die ^^^^ 



^•^^.2'. 604.280 
>=^2£..L^il;hours 



•1 • Facing. ' ■ 
2- Turning 

3. Threading 

4. Taper turning 



5. Chamferinp 

6. Filing 

7. Polishing 



I>rill rod I" dia. x 2^- 
long 6 



fffoted referenoea' 

2' m!^^^ ^^'^'^^ deburr 
Mount collPt Hnij "^""rr. 

3. ^i«hten woXiece Lri'' 
, end to Clean up ' ^"'^ ^^^^ 

4. Reverse in cmil^ 

- rr long. " 6i» °ia. X 

|iMtg"^"^^-^dia.to\^ 
7. Cut thread with UNF 10-32 die,. 

8. Reverse piece in collet with 
projecting. "^^^ 

9- Set compound to 8° ana 
^^ne apd turn point! ^ 



.190" 



with 



Center-; 



JO. File and polish i-n 



l->-'°^y by McCarthy 



->-^tting oil. 



E^o--- ^^^^^^^^ 



77 



* 67 



Unit No. 
Project XIII 
Job No. 1 



. V x-'+T^- Eniiine lathe operator 
.operator's 30b tvtle. Engine , . 

project Wame; Arbor press V- 
. Job name: Rack pad 




°PTj'°Sla"to prop *e piece ' 
will be able to piuy accordance 
shovm on the drawing in acco^^^^^^^ 
with the time and accuracy r h 
specified. 



Equipment: 
Lathe 

Collet assembly 
^" and -" collets 
^oolhol'der and tool bits 



X" micrometer 
6'» scale 
blithe file 
Emery cloth 



1. Facing 

2. Turning 

3. Taper turning 

4. Measuring 

5. Filing 

6. Polishing 

Uaterial&. 

£^-3^020^ I" dia. X 



long 



selected "'^J^^^^s by Walker , ^ 
Machining FundajR6ntais oy 



ine Tool I^TecOjlogy by McCarthy 5 



1. select stock^dj^ebu^^^ 

•^•"rtigSK 

3. Face end t^lean ys^. 

4. Rough turn "fX^^s f° |J 

face shoulder Xp TT ^^ff\^ee shoulder 
5 Finish turn 5" ^la- 

to ^" l^^g^Vskas^in drawing, and 
6. Turn compound 

turn taper to 5 aicu ^ 



7 Reverse workpiece a»d| tighten in . 



111 



6 Set conit.ound angle from 
the lathe centerline. 



( 
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Unit JItoi * Operdtor'e. job title: Engine lathe operator 



Project XIII 
Job No. 2 
Draij)incf No8\ 27 > 29 



Px*oject Home: Arbor press 
Job name: Table 



D.O.T. /l^o- 604,280 
Time: 2 hours 



Objectives: 

^Using the equipment; materials, and 
operations listed here, the student 
will be able to produce the piece 
shown on the drawing in accordance 
with the time and accuracy requirements 
specified. 



Operations 

1. Facing 5, Measuring 

2. Center drilling 6, Filing 

3. Drilling 7. Polishing 

4. Reaming' 



Equipment: 
Lathe 

3- jaw chuck 



^" reamer 

1" micrometer 



Toolholder and tool bits 6" scale 



Materials 
CRS SAE 1020, 
I" 



dia. 



Center drill 
Jacobs chuck 



Lathe file 
Emery cloth 



Selected veferenoes: 

Machining Fundamentals by Walker, and Machine Tool'Technology by McCarthy § 
Smith 



PEOCEDUEE 



TECHNIQUES AND BELATED INFO. 



1. Select stock and deburr, 

2. Mount 3- jaw chuck and tighten workpiece 
with face extending 
Face end to clean up. 
Center drill 



3, 
4. 



5. Drill hole through. 

6. Ream through with reamer ♦ 

7. Chamfer 45® x ' 



5. Use reamer as gage to check 
hole before drilling com- 
pletely through. 



1 II 

IT • 



Reverse workpiece and face to overall 
'thickness 
Deburr and polish ♦ ^ 
10» Submit for inspection and grade. 




7. Extend on a parallel in 
order to clear for ^" 
dimension. .Tighten jaws 
and remove parallel. 
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Ihit No. 
Project XIII 
Joi? No. 3 



Operator's Job title: Engine lathe operator 



Project Name: Arbor press 
Job name: Sleeve 



D.O.T. No. 604.280 
Ttme: 3 hours 



\ 



' Objectives : 

Using the equipment, materials, and 
operations listed here, the student 
will be al^le to produce the piece 
shovm on the drawing in accordance 
with the time and accuracy requirements 
specified. ^ 



Equipment: 
Lathe 

Toolholder and tool bits 
3- jaw chuck 
Center drill 
Jacobs chuck 



J" and drills 
r" reamer 

i" mandrel 
-2" micrometer 



Operations 

1. Facing' 5. Reaming 

2. Center drilling 6. Filing 

3. Drilling 7. Polishing 

4. Boring 8. Measuring 



Materials 

CRS SAE 1020, li"-dia. 
X l|" long 



Se lected vefererioes : ^ 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy S 

Smith ■ 

TECHNIQUES AND RELATED INFO. 



PROCEDURE' 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 



11. 



12. 
13. 
14. 
15. 



Select stock and debur'r. 
Mount, 3- jaw chuck and tighten workpiece. 
Facej.end to clean up. ^ 
Centec drill. ^\ 
Drill through hole with i" drill. 
Drill through hole with ||" drill. 
Mount boring tool and bore to iZ". 
Ream hole through with ^" reamer. J 
Reverse workpiece and face to 1^^" 
overall. 

Mount centers and drive plate, press 
I" mandrel into reamed hole, and 
position between centers. 
Rough turn outside diameter to 1—". I 

Finish turn outside diameter to 1.167". 

File bevel. 

Deburr and polish. 

Submit for inspection and grade. 



11. Demonstrate that the dog 
clamps on the large end 
of the mandrel. 
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Unit4io, 
Project XIII 
Job No. 4 
Drco^irtQ Nos. 27, ^8 



Operator's Qob title: Engine lathe operator 



Pro 3 eat Home: ' Arbor press 
Job name: Gear shaft 



D.O.T. fl^o. 604.280 
Time: 3 hours • 



Objectives: 

Using the equipmentu materials, and 
operations listejd^here, the student 
will be able to produce the piece 
shown on the drawingUn accordance 
with the time and acoijiracy requirements 
specified^ 



Operatione 

1. Facing 5. Turning 

2. Center drilling . 6. Filing 

3. Drilling 7. Polishing 

4. Tapping 



Equipment: 
' Lathe 

ToolholdiS^Uuid tool bits^ 
3- jaw cfiuck 
Center drill 
Jacobs chuck A 
No. 6 drill 
|"-20 tap . / . 
oetected references: 
Machining Fund&hentals b 
PROCEDURE J 




Centers and drive plate 
Drive dog 
1-2" micrometer 
6" scale 
Lathe file 
Imery clothx 



MateriaV 
CRS SAE 1020, 
^ 3" long ^ 



dia. 



er 



and Machine Tool Technotogy bv McCarth y Smith 
TECHNIQUES AND RELATED INFO. 



1. Select stock and deburr. >^ 

2. Mount 3-Jaw chuck an'S tighten^ work. 

3. Face end to clean up. 
4r Qenter drill. 



I- 



5. Drill No. 
Ill 



6 hole, I" deep. 
Ill ® 



6. tap ^"-.20 X i'' deep. 

7. Reverse work and face end to overalK 
length 2|^". 

8. Center drill. 

9. Mount .centers, drive plate, and clamp 
dog on the tapped end. 

10. Place between centers, rough turn .750" 
dia. to ' - 
length. *| 

11. Finish turJPISO" dia. and face shoulder 
to 2^" length. 

12. Reverse workpiece and clamp dog on end. 

13. Rough turn 1.166" dia. to 1^'\ 



4. Hold size of hole to 

dia. in order to retain a 
tapered seat after drilling. 



7. i" will^be removed after 
Cutting the gear. 



and face shoulder to 2j^^^ 



dia. to and face 



14. Rough turn .500" 
shoulder to 

15. Finish turn 1.166" diameter to size. 

16. Finish turn .500" dia. t6 size and face 
shoulder to ^". 

17. Deburr and polish. 

18. Submit for inspect iqn and grade.' 



12. Protect surf ace with soft 
material. 



i*^^* No. Operator's 30b title: Engine lathe dperator 

Project XIII Project Name: Arbor press * ' - 

Job No. 5A and SB Job name: Handle and end 



DrnDina Nob. 27, 31 



^D.O.Tn 604.280 
Time: 



Obgeativea: 

Using the equipment, materials, and l, 

operations listed here, the student #2, 

will be able to produce the' piece 3^ 

shown on the drawing in accordance 4, 

with*the time and accuracy requirements 5, 
specified.. 



Operations 
Facing 6. Taper 

Center drilling turning 
Drilling? 7. Forming 

Tapping ff. Filing 

Counter boring 9. -Polishing 



Tap wrench 
Lathe file 
Emery cloth 
1" micrometer 
6'* scaijet: 
10-32 UNF 
count erb ore 



dia. 
ig (1 reqiilred) 
rr" long 



Equipment: - 
Lathe 

Toolholder and tool bits 
Collet assembly, |", |" collets 
Center drill 
Jacobs chuck 

No. 20 drill. No. 10 drill 
10-32 UNF tap and cap screw 
Selected references: 

Machining Fundamentals by Walker, and Machine Tool Technology by McCarthy-& 
Smith - 



Materials 
CRS SAE 1020 

X 5" Ion 
I" dia. X long 

(2 required) 



PROCEDURE 



Job 5A» Handle 



EKLC 



1. 
2. 
3. 
4. 
5. 

^6. 



Select stock and deburr. 
Mount collet assembly with |*' collets 



^8 



Tight.en workpiece and face end to clean up 
Center drill. 

Drill No. 20 hole |" deep. 
Start 10-32 UNF tap square. 
7. Reverse workpiece" and f^ge end to 
overall length. 
Center drill. 

-Drill No. 20 hole |" deep^ | 
Start 10-.32xUNF tap square. 
Finish hand tapping both ends with 
10-32 UNF tap. . 

12. Deburr and polish. 

13. Submit for inspection and grade.) 



8. 

9. 
10. 
11. 



> 



Job SB* Handle en4 

1. Select stock . and deburr*. , - . 

2. Tighten workpiece in a |" collet an^ 
face end to clean up. 

3. Reverse workpiece and face to width. 

4. Center drill. 

■ -82 

..... ^ • 72 



10. Use shop procedure. 



PROCEDURE 



5. Drill No, 10 .hole through. 

6. Counteirbore diameter' x ^g" deep, 
*,6A •Counters ink both ends ^2" deep, 

7. Mount handle in |" coUet and attach 
end with 10-32 UNF cap screw. 

/ 8. Turn compound 25^ and turn taper to 
' I" dia. on end ' . . - " * 

9. Turn compound 25** in the opposite * 
; . direction ai>d turn the ,taper to 
dia. on endJ 
10. File ^" r'adir. ^ ^ * 

tl. beburr amd polish, 
12. Siibmit for inspection and grade. 



. TECHNiaUES AND RELATED INFO. 



er|c 
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Unit No,, 



Projeat XIII . Pro^'m^^^ . :■ 




'VOi^ nesBT?^; Co 



tiffin 



or 




.O.T. No. 604.280 



iJs ing the equipment , matdr i als , and 
operJ,tibns listed here/, the student 
wi H^'lje ab le to jSbcW /the piece 
shown, on the dirawi'ilg accordance 
jv^ith ; tiie time .ajj1d accuracy requirements 
. "^'' specixied. /< , 



1 



Operationa 
ilj Drilli ng ^ 

3.* 



Equipment: 
Lathe 

4- jaw chuck 





Indicator ^ . , ^ 

Drills ^'V ||*^ ifc? i -^^^^^ 
Toojhblder ^ twl"^^^^ '^ery ' cloth , . 



Materials. 

CRS SAE 1020, l"x 3^" 

X 6" is milled to size. 
Countefbpred hole '1, 168" 
dia. is located by a 
centet drilled hole * 



^ Seieated , re^e;penpieB^ ■ . " ■ * ' ' • / 
fi^chining ai 

■:: : -Smitlyy.^^ J^v;-:r-^^^^^^^ ; 



and Machine Tool Technology by- McCarthy § 



TECHNiqUES AND^ RELATED INFO. 



' , [ 1 . il^Se le'cft -vs^^.filkf'^^tt^^^^^ . / ' ^ ) . r\ ' 

2.'^Mountv,4-^a(vf';^^^^ work'i^iece 2. Use tailstock-^x^gjTter j^to 



^ « drilled hole until 

/ ■ ' r^it with;, the heads tock. 
':;b^a^ing^ii.^'^^':v^ 

s ■ .■-<n >^'':/-^'^: ■ * 

, ' 4... DrilV '^^}^xli(^ through. 

Si Dri 11 <i^^T^^ through . 

• ^^6. Drill p^^^ depth. 

7. Mount boring tool and rough bore 

hole to 1.150" X 11" depth. 
H. Finish bore^.168^' x dei 



depth.- 



9.. Bore .500" hole to .490". 

10. Ream .500" hole to. size. • . 

11. Deburr and polish. 

12. Submit for inspection and grade. 



pick up center drilled hole. 
3. Note dotted line of counter- 
bore designates an 'arbor 
press ^or right-handed 
operator. 



6. Depth is measured at full 
diameter. 



8. ^Use mating part from^Job 
: No. 4 as a plug gage. 

10. Fit mating .part. 



ERIC 
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Project XIV 
Job No. 1 
Drawing Nd. 34 



■ Qperator'a job Utie:. Eng^e lathe^^,o|ierator 




oje^ Ncane: Lathe mandrel 
'ob ■name: Mandrel 



Objectives 

Using the equipjnent, materials, and 
operations Nl is ted here, the student 
will; be able'^^ produce the piece 
shov^ on the drawing in accordance 
with the time and accuracy requirements 
specified, . 



Equipment: ^ .. 
Engine lat^e > 
3- jaw chudf.^ * 
Lathe centers 
Drive plate 
Toolholder 



TqoI bits 
tflriil chiick 
ci^nter drill 
6" rule 

1" micrometer 



i,rp.O.T, No, 604.280* 



!Hme: .5 hours 



Operaiione ' ' ^ 

' 1., Facing " 

:2; Centering ♦ 
V 3,.^ Shoulder turning 
MK Straight turaing . 

Count erboring 
i*. Filing • 

Materials^ ' 
C'^^^ dia, X 6i" tool steel 



Selected refer enoea:]:^ . i - : 

Machining Fundamentals, by Walker, and Machine Tool jt^echn McCarthy § 

Smith ' - 



PROCEDURE 



C Select stockr and d^urr.- 



2. Ipcat^woxlcpifeteHin-^^ 1^ chuclt^d 
t'face end to clean upv 

3. Center drill to i" diameter. • 




4. Counterbore deep x ^''>|&.ia, 
. with facing tool bit. 

^S. Reverse workpiece aisf 

overall length (A inTSFawing) • 
6,Xent'er drill and counterbore to size. 



^ce to 6i" 



7, Set up lathe, centers and drive plate, 
and mount workpiece between centers ^ 
with latife dog ori''^rie'''^end*'^ 
•8. Tiim C dia, tioi-B length and' chamfer end 

with a file, 
9. Reverse workpiece with dog^i on turned 
^ end and turn C dia* to B length on 
other end.* 
1^0*. Tujm nominal dia, to size +.025" for 

rincling. ^ _ - 

II:,* EfeBtirr and polish, , 
;,|1,2. Submit for inspection and grade. . * 

* .■, ■ ■ 85, ■ 



TECHNIQUES MP ^BELATED INFO. 

. 1, Ii^entify correct^ sizes cwnf the 
-0^ drawing fox. the part being 
made. 

Allow for 5^ counterbore ^ 
to protect the center i» '^^M. 

4, Explain that standard mana^tms 
are irtade with a couAterbore 
on "tt^ end 'to prptect center 

- hole. 

6, Hold dimensions to make both 
ends alike. 

5^.^ '. '^ 



8. Alw^s mark the drawing 

to identify the sizes for the 
job. 
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Operator job jtitle: En gine^lathe operator 
Project ilfime: Lathe center, Morse taper t 



Job Yumef Lathe center/ No, 3s' 



Unit No 4 • 
Pro^Qt XV 
Job No. 1 
DraHng No. 
Objeotiv£ 

Using tlife Equipment, materials, iand 
operations/ listed'here^ the »6udent 
will be aWe to produce the piece 
shown on tnerdrawing in accordance ^ 
with the time and accuracy requirements 
specified. 




Equipment: 
Engine lathe 
SrjaWjjphuck 
Drill chuck 
Lathe centers 
Drive plate 



Lathe dog 
Toolholder 
Tool' bits 
Center drill « 
File . 



Operations 

1. Facing 

2. Center drilling 

3. Straight turning 

4. Taper turning 

5. Piling 



Materials 

Tool steel 1" dia. x 
long 



'Selected references: - 

Machining Fundamentals: by Walker, and Machine Tool Technology by McCarthy § 
Smith 



PROCEDURE 



1* Select stock and deTjurr sharp edges. 

2. Mount in 3-jaw chuofk, fa-ce' and center 
drill end, 

3. Reverse workpiece, face to" ^rs" 
length and center drill. 

4. Set up4athe centers and drive plate. 

5 • Locate dog on workpiece^ mount on 
'inters and turn point end to ^" 
dia. X i" I6ng. 

6. Turn D dia. leaving .025" grinding 
s^tock. , . 

7. ^'t compound to 30** off centerline and 
machine shoulder to angle. 

Reverse part and relocate dog on 
- point end. ; 




TECENIQIJ ES AND BELATED I NFO. 

1. Pypc dimensions desir63>vAroffl ^I'aving* 

2. Hold/ size of center hole^' / ^ ^ ^ •* 

3. Repeat these i6perations:*ife^.^^^ 
•m^aking more thalfcone piec^^r '''^^ 

4. Check center alignment and' 
concentricity. 



9. Turn E diameter tp |" x ^jpiorig. 



10. Set taper attachment to .602|' per 
• foot ahd turn ' 
L^-Jtebu rr and-polish-^- 



9. Be sure tool bit i^on center 
for taper turning. Pfcheck 
taper with gage and adjust 
' attachment for correct fit. 



12.* Submit for inspection and grade. 




\unit No. 
^ Project XVI 
Job No. 1 



Operator's Job title/; Engine lathe operator 
Prdjeot Nme: : Grinding vise 




ii*^^^ ;L6j6«l screw nut-' 



objectives: * - . ^ - 

Using the equipment, materiials, '^and f 
operations listed ^here, the student ^ . * 
will be able to produce the p^^ce . 
shown on the Jjjfewing in accordance 
with the time and accuracy requiranents i 
specified. 



Equipment: 
Engine lathe ' 
3- jaw chuck 

Toolholder and !^toor bits 

6" scale , 

0-1" micrometer a 



Center drill 
'I^IIsize dril 1 
V5.".i8 UNC tap ' 
^Collet assembly 
collet 

16 , 



Time: 2^ hb^rs 



2ii^Straig»^.; tux: 
3 ; Centfeit' 

4 ; pi^i l l iivg 

5 . Tappirijg 



Materi als - • ' ' 

CkS SAE 1020 1^" dia.'T 
X 2" long 



PROCEDURE 



.'^Seebeoi^ veferenoee: , ^ 

'♦tiltchining Fundamentals by Walker, and Machine Toql Teclmology' by McCarthy §. 

3mith ^ ^ " 

TECHNIQUE^ AND RELATED INFO. 



i." 'Sel)ect stock and deliurr. 
,1 vL^l Hoi^nt 3- jaw chuck' tighten workpiece 
' ' extend l|" from jaw. 

*S^i Take facing, cut to clean^tp ends. 
, 4. , Rough turn .560". dia. to .590" and 

' . face shoTflder to 1.300", - - % 

Finish ¥um ^41^" ^^^^ shoulder 

to 1 1320". * 

!Jnt^ dari'll. 

""^ -:e to .650" depth. 

&^tVdeep. 

to .SOa" 4epth. 
nt'^^i^t assembly jwith j^" collet 



5. 



i£.\Ti^t%'fi w'cM^ 



end to ,115" 



XZ * f^i e); al l>K^n 
ijfir 'Submit foi>5nS 



^sih<, 
tibiTTgifKi grade. 



.it 
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7. Summarize -how to get 
depth settings by using 
tailstock scale, . 



7% 



ERIC 




% ^"Sine- lathe operator,^ ^ 



?^ iV^8. 36, 38 



D.O.T. /Vpf 1604.280 
Time: 2 hours 



Objectives: 



Using t^ equipmeiit, mat^^^ sfuH^^d' 
operaticms listed h^pe--^'^ ° 
will l^e jble to pr^uce ^^""Ardaji 



shown onjthe drawing in ^^^y-eqn^^x^ 
with, the tilne and accuf^cy ^ ^ "^^^mel^^^ 
specified. ^ 



Equipment: 
Engine lathe ' ^ 
Collet attacl\ment«!^ 



^" collet 



\ 



micrometer 



j»'-2o 5 if-A 

f^f^.^^^er and tool ^i^, 



Operationa l' 

1. Facing 

2. Turning 

3. Drilling 

4. Tapping 

5. Polishing 



Mdievid&s ^ 
Drill rod dia. x 



^elected refSbencee 
Machining Fundamentjiorls ty 
Smith 



Ik 




Tool Technology by McCarthy § 

[TECHlUaUES AND RELATED .INFO 7 



l^ ^^ Select stock and d^b^rff^j^ 
i''2. Mount collet assembi/ ' toilet* 

3.. Tighten^stock, exUx\^ir\i ^ H ^^i", 
take facing cut.to cl^^^ 



4. Finish turn to .490»« di^' ^ 

5. Center jdrill. 

6. Drill No;' 

7. Drill Letter "I" tioM •^''tjh 

8. Tap 3^"-24 LH to i ' 

9. Tap i"-.20 througji. 
-10. I>et)uiT and polish. 



.11. ^ ... . 

LH to i ^def' 



liv Reverse, worRpi^ce ci^ ^ end ^^5^ 

12. Face end^o oveflll lenF ' ^ 

13. Deburr arid pplish. i g 
14 ^Submit for inspection ^^-^4 

■ . A. 
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f 

:Prodeot XVI 
Job No. 3 ■ 



- Operator's Job titl%' Engine lathe operator 
Project Name: Grindi^ig vise 
"home: Lead screw 



pTowina Noe, 
Objeotiif^z 
Using the equipment, materials, arid 
operations listed here, th* student 
will be able to prcTduce tTle piece 
shown on the drawing in accordance 
with the time and accuracy requiremejijts 
specified. - 



Equipment: 
Engine lathe 
Col let ^assembly 
T^'' anchi" collets 
Toolhojfiler -and 
Center drill 



tool bits 



^ Jacobs chuck 

and No. 3 drills 
O-l** micrometer 
6" scale 
Vernier caMper 



Z).O.r;'::^;i^o.604.280, 

Time: 3 hours- 

Operationa 

1. Facing 

2. ||uming 

3. Threading 

4. Chamfering 

5. Drilling 



Mathri^dLa 
Drill rod 

dia. X 4|«» long 



Selected referenoee: 
Machining Fundamentals by Walker,, an 

^th^ r 

PEOCEDVRE \ 



chine Tool Technology by McCarthy 



• '5e iect stock and deburr. 
'2. ^nMoto collet assembly with ^"'collet. 
3'>j2^^t?i^i4tfo^^^^ and tightnlin colletV" 
:crt to clean up; 




support with tailstock 
en collet, 
IV dia. to .340" and face 

aAd face 



-8. Finish turn ^^j^ii'^ .312" 
' - - .-/'shoulder t6'5.7^'^K[ ; : 



7>'-^!"wilirbe: removed ' later 
._to^lim cent ear. 



9. Set up lathe for thre 



l*eft-hand^ 



^t- iT''-24 UNF thread. , 
;\;i:6. Thread ^" of shoulder and fiT fo nut. 
ir. "attend threaded section through y^" . 
collet jto i" length and tighten. 



lb; Follow shop procedure. • 



- -o ightc. 

12. Face oSt^" to 3. 46S dimension. 

13. Deburr and chamfer, slightly to eliminate^ 
CToisrthread at frorit^>end. ' " 

14. Reverse workpiece and face end to .^315" 
dimension. 

15. Finish tui*n .430" di*: » ' - ' 
.16. Cfliter drill. .-^-y-::^ '^"^ 

. 17..Drill^" hoie^200" dfe^.^_ " /: ^ 
18. Pr^ll No. 3 hole .illO'r de^m 

: ly. UebuM^^^ polish; 7 - 

^ 20. Submj3E%or inspection and 



ERIC 



Anderson, James § Tatro, Earl E. Shop theory; 5th ed. New York, N.Y, 
V McGraw-Hill. 1968. 

Burghardt, Henry D., :Axelrod, Aaron, § Anderson, James. Machine tool 
operation. Part 1, 5th ed., ,1959; Part 2, 4th ed., 1960. New York, 
»r«Y. McGraw-Hill. - , 

Feirer, John L. § Tatro, Eal^l.E. Machine tool metalworking: principles 
.§ practice, ^ew York, N.Y. McGraw-Hill. 1961. 

- "\ - 

Johnson, Harold V. General-industrial machitie shdj); Rev. Hed. Peoria, 111. 
Cha^ A. Bennett Co. 1970. / 



Jones, Franklin D. Machine shop training course, 2 vols.; 5th ed. New York, 
N.Y. Industrial Press. 1964. i 



McCarthy, Willard J. § Smith,- Rpbe|;t E. Machine tc>||- technology; Sfd ed; " 
ftloomington. 111. McKnight ^' Mclfefght. 1968V— . ^ 

Porter, . Harold WT, Lascoe, Orvil JslD., § Nelson^ Clyde A. Machine sH^ 
operations and setups; 3rded. CMcago, Ilii. American Technical Society. 



196.7 « '.: . . ■ .. ^ ■ .■ '.^^-f- 

" Walker, Jol]n R.' fechiifii^ig funiameivbals. Homewood, I-jtiJ. °Goodheart-Wil-lcox 
ML Co.- 1969. ■■■■ ^' 
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TOLERANCES: 

(UNL|SS OTHERWISE SPECIFIED) 
^.OOfON DECIMAL DIMENSIONS ^ 
t^ON FRACTIONAL DIMENSION^ 

il' ON ANGULAR DIMENSIONS 



c' 



Millll-DIAMEIER SHAFT 
STEP TliBNINfii RULE I MICROMETER SIZES 




'tolerances: 

(UNLESS OTHERWISE SPECIFIED) 
' t,005 ON DECIMAL OIMENSICNS 
^ i-jON FRACTIONAL DIMENSIONS 

ON ANGULAR DIMENSIONS. 




> ^ 



^UNDERCUT ID^UNDER' , 



MINOR DIA.OF THREAD 




tolerances; 

(unless otherwise specified) 
±.005 on oeci»^al dimensions - 

ilfON FRACTIONAL DIMENSIONS 
1 1° ON ANCUUR DIMENSIONS 




MULTI-DIAMnER SHAFT 
DIE THREADING AND UNDERCUTTING 



Ll 



mm, 3 

ll 





I^ONDERCUT Toj^UNDER 
MINOR 0IA.0^1HREA0 



3 




X45'' 



ff-H 



.TOLERANC'ESi ! 
(UNLESS QTHERWISE SPECIFIED). 

.i.00S0N/6ECIMAL DIMENSIONS. 
i^ONyWCTIONAL^MENSIONS 
# 0|< ANGULAR 0IME(<SIONsl ' 

/ '/ " . I ■ ■ . 



t . / /■ ' 



DRAWN BY;E:FS. 
SCALE.' 



MliMlANETER SHAFT / / y 
^ THREAD TURNING^ / ' ^ 



+ 



■| DRILL XIDI^i 




TOLERANCES! ■ , • " , 
(UNLESS OTHERWISE SPECIFIEOl 

t.OO5 0NDECIIW.DIUENSI0Ns\ 
tjjON FRACTION*, dimensions' 

il' ON ANGULAR DIMENSIONS' 

'notes: 

HEATiPATMENTi 
HAHIEN TEMPER HEAD RT.J 
'FINISH! POLISH 




n HANDLE 
U MAIL. ALUM. 
IDEOD. . 



■rSTOCKl 
FOR r 
[hOLOINGj 



V^MATL-CRS 
IREQD. , 





N0.3I DRILL FOR liPiN 
l|REANX.jiDB 



fine knurl: 
|wde'x]dianeck 

l|-l8THD. 
|X45»CHAM.' 



CAP 

matl;alum. 

IREQD, 




ZIVPIN 
^ I MATL. CRS 



J 8 



DRAWN BY! E^S. 



^CALE; 



1 



ERIC 



BALL PEEN HAMMER 
DETAILS 



• 103 



'28UNFTAP 
2 HOLES 



I0'24UNC' 




0IA.x|^DP.CB5REr/- . 

l.OQillurTAD ' 



1 



3^ 
1^ 



tOlO 
'OX) 



i 



^3 

[6 




OD 
OD 



. BODV. ' , -,iK 
(IREQUIREO) J^i L 
■ -'16 




ivir 



j^X^OEEPHECK 



J-2BUNF 



3 

B 

HANDLE 
(2 REQUIRED) 



IclCALEi 



DIE WRENCH 



0 



f 



TOLERANCES: " \ ' 
(UNLESS OTHERWitf SPECIFIED) 
imOff'DECIMAJM^^^^ 

t Ion Fractional Wnsions ^ 

64 

tl« ON ANOkAR DIMENSIONS 



[)WG,Na7 



If 





■10-32 uncxJlg; 
allenMsetscr. 

4RMD, . 



A 



,623DIA.- 



5 



SCALE: 




8-32UNC 
4 HOLES 



DRAWN BY: Ef.S. 




SECTION A-A 

FLY TOOt 
FACE CDTTER 



NAMRS , 

■iimm ;harp eoces 

Km ALL BURRS 
TOLERjWCtS! 

(unless OTHERWISE SPECIFIED) 
im ON DECIMAL DIMENSIONS 

ti ON FRACTIONAL DIMENSIONS 
iP ON ANCULAR DIMENSIONS . 



DWG.no. 8 
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IMlUnLbl/ nUl^ 
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ccT crPFW ' 
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tnuricit 


f DC 
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ilSE JAW^ 


CRS 


2 




ACT.'StREW 


•C RS' 


1 
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6. 


GUIDfROD 


CRS 


2 





RIC 



SELF-CENTERING VISE 
ASSEMBir 



7^ 



DW6.i«r9 ' 



i 




4' 



|5 



■f 



5 



if 



I, 



Itl 



5 



4 



5 




4: 



4 



Ltooo 
.SOODIA. 



^ 9 




IWTL,jOIA.CRS 

file;|sq.flats. ; 
dreak all $harp edges 



¥ ■ 



#1. : 



, TbtERANCESt ■ 
' 1 lUNI^ESS OTHERl/fSE SKCIFIEO) 

iiONfRACTIONAlOIMEtoONS 
^ 1^ ii' ON ANGUL'AR^^ 



s 




OR/WNBY:E.F$. 



SEL'F-CEHTERINGVISE 
' GUIDE ROD 



I \ 



ti 



N0.3DRILliH8UNF 



/ 




I 



Na30DRILUtREAMAT 
ASSEMBLY ' / 



♦I 



i. * 



TOLERAnIs: ' 

(UNliSS OTHERWISE SPECIFIED) 

i.005 ON DECIMAL DIMENSIONS 

t i,ON FRACTIONAL DIMENSIONS 

il'ON ANOULM) OIMEIISIONS 




MATkALUM. 



DRAWN By;E,F.S. 



o^CAIi: 



SELF-CENPINGVISE 
KNURLED HANDLE 



DW6.no. 12 



,L/fS3IDR. 
Id 






4 



•.250DIA-./ 



-Mm 



CHUCKING 

piEce- 



4 lIujjl 



■20UNC-2A 
■REMOVE CENtER 



2,2-^ 



16 




'(?) STOCKS 



■NO,60R.i;-20UNC-2BTHR0U(lH 



■30 




.5000IA 



, M£D.K'NyRL 





Li-J -r T 



,8750iA. 



[low. 

I6j 




LjDRILL ; 




WYOyTtFlLE 
' FOR HACKSAW BLADE 



5 



TOLERANCRJ . 

(UNLESS OTHERWISE SPECIFIED) 

t,005 Omm DIMENSIONS 

tJ^ON FRACTIONAL DIMENSIONS 
64 

il** ON .ANGULAR DIMENSIONS 



116 



,^-l8UI1C-2A-. J, 




■NO IN VISE 



3 



QsTOCK: 



'I 



'ERIC 



iCALE: - 



CLOSE OUARJERS HACKSAW 
DETAILS 



DWG.NO.M 



^KiSSollD PIECE,- 
AFTER ALL MACHINING, 
CyriNHALFONBANDSAW 
AND MILL SAW CyrS TO 
,SIZE. 




t 



.1 o 

ERIC 



DW'BY;Ea 
•<!tALE!— - 




'GUIDE PIN 



I SCREW / I 






■TURN, 
GROOVE . 
AFTER 
DRILLING 




k||p|N 




FIXED^JAW' 

'iiSHER 
NUT 



jpiN DRILLAT \ 
'assembly 2REQD. 

■JORIIL 

'"2 HOLES f 
MOVABLE JAW 




DWG.no. 15 



15 




' x45'Cf«M. 



16 



r-^0IA.rj'H3l)NC-2A 




4 



BENCH VISE SCREW 




GUIDE PIN 



l^x4yCHAMj(TYP) 
FINE KNURL 



TOLERMCCSi 
(UNLESS OTNEMISE SPECFIED) 
i,0OSWDE!:ilil«l DIMENSIONS 
fiON FRACTION*. OiUENSIONS 

tl'ON ApUIROIMeNSIONS ' 7 



BENCH 

VISE 
HANDLE 

WRTA > 




1 



i^DIA. 



WASHER L_' 
?REOD. J3 





RIvET AT ASSEMBLY 



WlfTB 



5 

1x45^^" 
16 CHAM/TYB) 



DRAWN BY:Ef,S. 



* :ale: 



ERIC 



BENCH VISE DETAILS 



123 



:.: 



.2S0REAM 



... ■ ■ -r .- ■ ■ 
■ rf 



f If 



NOJ 

I 




IjOODDIA. / 



.li: 




TOLERANCES: ' 
(UNLESS OTHERWISE SPECIFIED) 
m ON OECIMAL DIMENSIONS 

t|ON FRACTIONAL ll^^^^^ 
il* QN ANGULAR DiMENiSIONS 



DRAWNBY:£fS 



SCAtf: 



LATHE OIENOLOER 
SLIDING HOLDER 



DWG.N0.I8 



V - 



JOLEffANCfSJ • 

(UNLESS OTHERWISE SPECIFIED) 



liONFRACm 

tl' ON ANGULAR DIMENSIONS 



N0.3 MORSE TAPER 




TAPERED SHANK SUmiRF 




mm 



•"i 



mm -J 

r625DIA. 




ALL DIMENSIONS FDR TtlEHEX,6EAIl 

TAPEI(AND THREAD ARE TO BE WORKED 
OUTBYTHESTUDfNTluSiNG 
MACHlllERy'S HANDBOOK AND SHOP 
NOTEBOOK, ■ ' 



■9 ^ / \ 



I8DP 
32TEETH 



TOLERANCES:, 

■ (UNIiSS OTHERWISE SPECIFIED) 
±.005 ON DECIMAL DIMENSIONS 
.lii)NmflONALDlM£NSIONS 

ti' ON ANGULAR DIMENSIONS 




ECCENTRIC TEST SHAFT 



DWG*N0.20 



'.OIOUNDERCUT 



^13 
16' 



, HANDLE 

j-fttTLCRS f 
IREQO. 



4 




CHUCK BODT 
DIA. MATL.CRS 
IREQD. 



'■jOIA. 



^-I0UNC-2A 2L0NC 




4EQ.SRS/iSUT'Sx 




ASSEMBLY 




WRENCH 
PODY ■ 

MATLCRS, IREQO. 

TOLERANCES; 
(UNLESS OTHEIMSE SPECIFIED) 

1005 ON DECIMAL DIMENSIONS 

tijON FRACTIONAL DIMENSIONS 

.£1° ON ANGULAR DIMENSIONS 



DRAWN BY!E,B. 



ERIC 



DWG.N0.2I 



A 




DADK 1 ICT 1^ 


NOl 

1 




UATI 

MATL, 


REQD 


uRAOUATED DIAL 


CRS 


1 




PI ATF 


/■DC 


1 


V 


SHANK 


CR5 


1 




DOvcTAIL BLOCKS ^ 


CRS 


2 


5 


DOVETAIL SLIDE ' 


^ n 9 


1 


6 


DOtLPiN JdiAj(U 


C tl S 
\i n J 


4 1 


7 


HEXHDinfiSCR i^'-IBUNC 


f R § 

V n 9 


C 1 


8 


STOP PIN 


C R S 


•1 



4] 



NOTES: 

1. mRl52AND4AREMIU.ING 
MACHINE PROJECTS. 

2. WRTS 6 AND7 ARE PURCHASED.! 

3. PARTS 2,4 AND 5 ARE 
'ASSEMBLED TO A 2'SQ.AND 
THEN MACHINED ROUND. 



DRAWN BY: tF.S. 



fCALE-' 



• MICROMETER' BORING HEAD 
•ASSEMBLY 



DWG.N0i22 



J-20UNF-2A 



NOilDR.- 
THROUGH 




jHE)(,x|De- 
(BR(MCH) 



-4250' 




FACE INDEX 
100 DIVISIONS 



0 



r 



TOLERANCESi*^ 

DIAL ' j (uii£ssoiic«^ 
CASE HARDEN f|p|, f|^^^^^^^^^^ 

* ;:ir> ON AKULAR DIMENSIONS 



^•20 UNF-2A- 



p[x^UNDERCUT 





■MACHINE ipiSQ.,, 



ix45"CHAM: 



.1^ 



2 



-H- 



/t\SHANK 

wImatlcrs 

^FAO 



kZSODIA 

t4-T0FIT 

[undercut 

/q^STOPPIN 

I "Jmatidiwd hardened 



FAO 



DI»WNB¥:E.FS 



ERicttLEi. 



0»' 



MICROMETER. BORING HEAD 
DIAL,SHANI^ANDSrOPPIN 




TOLERANCESi 

(UNLESS tast SPECIFIED) 
t.0p5 ON DECIMAt DIMENSIONS 
tl ON FRACTIONAl DIMENSIONS 

il^ON ANWR DIMEIiaONS I 



liOCATE AND REAM 
AFTER ASSEMfity 



M^ZI DRILL, 10-32 UNC-26 




/7\ DOVETAIL SLIDE 



MATL.CftS 
FAO 



J 



DR/il!l:BY:E.KS. 



.4 ■■. 



MICROMETER BORING HEAD 
DOVETAIL SLIDE 



0WG.N0.24 
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! ! 




PARTS LIST 





nir"fV. ft,,- 


MATL. 


REQD 
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f PC 
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ADJUsilNT'BAR 


CIS 


1 




SCRIBERPliDxzf 
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DOWaPIN ^Ox| ■ 


CRS 

^ i» w 






m SCREW 


CRS 








STD; 
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DRAWN BY: E,F.S 



SURFACE GAGE 
ASSEMBLY 



DWG.no. 25 



Ml 



2 



16- 



' ASSK) 



;(3)sCRIBERP0INT 
^MATLORROD 
IREQD. 



•0 



7 




DOWEL 
MATUCRS 

I REDD. 



i 

10-32 UNC-26 
U./ 2 HOLES 

i 




ADJ. SCREW 
\ZJ MATLCRS 
REQD. 



ADJ. BAR 
MATL CRS 

IREQD. 




.27H 




-46 



BASE 
MATLCgS' 

I REQD ' 



/94 
ii 



DRAWN BY:E;.S. 



(SCALE: 

erIc 



.50 K- 
Kl.OO^ 



SURFACE GAGE 
DETAILS 



T7, 



TOLERANCES: 

. (UNLESS OMRMSESPECiriEO) 
1.005 ON DECIMAL DIMENSIONS 
.26 ti ON FRACTIONAL DIMENSIONS 

tl°ON ANGULAR DIMENSIONS 



( 



■J«45'CHAM, ' 

Wl \ " WITH SLEEVE 





ix45°CHAM; 



j REMOVE AFTER 
CUTTINOGEAR 



DIAMETRAL PITCH 12 




/q\ GEAR'SHAfT NO.OF TEETH 12 



(3) MATLCIOlO 



MAtL.CI02Cf, 
. IREQD. 




^4 



5" 



OIA.DRiaANOR£AM 



THROUGH 

aAAAAAAAi 





lx45!'CHAM.(TYP) 

10 

7 



I -TO FIT COLUMN 





DIAMETRAL PITCH 12 ^r,^n 
LINEAR PITCH .262 ^!£[.ci020 , 



; : (unless OTHEM SPECIFIED) 
%05 ON DECIMAL DIMENSIONS 



^^&N FRACTIONAL DIMENSIONS 
64 



DEPTH OFTDOTH .179 



IREQD. 



=1' ON ANGULAR DIMENSIONS 



TIIMWNBY:E.F.S. 


ARBOR PRESS 




SCALE:— 


GEARSHAFT,RACKRyiANDRACK 


m.NO.28 



^ERLC 




ipOSONOECIMAt-ttMENSIONr 
i lofi FRACTIONAL OiMENStON$ 

i: I' ON AN(M)IAR OimONS 



Sdrillat r6x*5*cm- 
'assembly 



V ^ 




/sj^ sleeve 
(9)hatl.cioio 



IREOD. 



PRESSFITINPT.I2 
LO0SERTlNPr.| 




Sx45''CHAM. 
^(TYB) 

_,TABLEPIN 
|0)MATL.CI020 
IREQO. 



4i- 




SCALE: 



« DRILL 
4 HOLES ■ 



r\ COVER PUTE 
MATL.CIOI 
IREOa . 



(jjjMATLCIOlO 



TOliRANCeS: r 
(UNLESS ^THEm SPECIFIED) 
i .0O5 ON DECIHI\l DIMENSIONS 
^f^ONFRAtTIONAl'to 

i I' ON ANGULAR DIMENSIONS 




, ARBOR PRESS 
toEJABLEPipND*COyERRj\TE 



DW&N0.30 




NaMEilli<|DeEe 



,|0JA.- 





©HANDLE ' 
MATL,CI020 
IREQO. 



H 




NaiODRILLTDilUCH 

||oia,cbore/|deei> t 

j^tSHBOTHSlbES- 




^m. /C^HANDLEIND 
:(b)lttTL.CRS 
. ^'ZREQD. 
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I REQD. 



TOLERANCES: 

(UNLESS OTHEI^ISE SPECIFIED) 
i .005 ON DECIMAL DiilEmS^ 
tJ- ON FRACTIONAL DIMENSIONS 

tl^ONAtGULAR DIMENSIONS 



orawnby!e;,s. 



SCALE; — 



ARBOR PRESS 
HANDLE AND END 



.N0.3I 



GRIND SLOT TO 
FIT COLUMN . 



I DRILL 
'^2 HOLES 





^2^6UNC-2Ax| 



V 



MATL.CI020 
IREQD. 




TOLEWNCESi 

(UNLESS OTHERWISE SPECIFIED) 
t,0(» ON DECIMAL DIMENSIONS 

ti ON FDACTIONAL DIMENSIONS 
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tl' ON ANCULAR DIMENSIONS 



DRAWN BY:E,F,S. 



scale: 



ARBOR PRESS 
BASE ' 



DW«,N0.33 



-STAMP SIK 



SMALiiND- 




TAPER PER INCH .0005 

DIAMETER OF SMALLENO TOBE 0005 BELOW ONOEOMai WONS 
NOMINAL DIAMETER ' iioN fractional dimensions 



TOLERANCES; 
(UNLESS OTHERWISE SPECIFIED) 
t.005 ON DEQMAL DIMENSIONS 
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TOLERANCES: 

(UNLESS OTHEIiWISE SPECIFIED) 
i.005 ON DECIMAL DMONS 

tiiON FRACTIONAL DIMENSIONS 



MORSE IAPEH 


TAPER PER FT, 


A 


.B 


C 


D 


E ■ 


1 


.598 


31/8 


3 5/8 


.369 


.475 


.3125 


2 


.599 


41/16 


49^6 


.572 


.700 


.500 


3 


.602 


,5 1/16 


5<rt6 


.778 


.938 


.625 


4 , 


•8? 


6J/I6 


.6,1^6 


m 


l.?3l 


.750 


5 • 


•631 


6^6 


8l3i6 


1475 


1.748 


1.000 


0 ■ 


'6246 


31/8 


'3 5/8 


.252 


.3561 


,1875 



NOTE: 



ADD .025 ID DIMENSIONS C AND D FOR GRINDING. 
\ MATERIAL:T0OL.STEa.HARDEN A DRAW. 



DRAWN BY:&FS. 



o SCALE ; -4 



lathe center, 
morse;taper 




ix45»CSK 
16 
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FL257),DRILLx.65O0e 
l|-ieUNC-2Bx.500DI! 




.740- « 



■24UNF-ZBLH. 
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LEAI> SCREW NUT 



TOIERANCES'. 

(UNLESS OTHEmnSE SPECIflED) 

ij)0; ON OECIMAl DIMENSIONS 

tiON FRKTIONAL DIMENSIONS 
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i|« ON WiUlAR DIMENSIONS 



DRAWN BY; E.F.S. 



SCALE: 



GRINDING VEE: 
LEAD SCREW NUT 



m.m,v 



.315-H 
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3.465 
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